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To  Joseph  Maudslay,  of  Lambeth,  in  the  county  of 
Surrey f  engineer,  for  an  improvement  in  the  arrange* 
ment  and  combination  of  certain  parts  of  steam-engines, 
to  be  used  for  steam  navigation* — [Sealed  16th  March, 
1841.] 

This  improvement  relates  to  the  arrangement  and  combi- 
nation of  certain  parts  of  steam-engines,  of  that  kind  or 
class  whereof  the  centee  of  the  steam-cylinder  (wherein 
the  piston  works)  is  situated  immediately  beneath  the  rota-^ 
tive  axis  of  the  crank.  And  the  particular  parts  of  steam- 
engines,  to  which  the  arrangement  and  combination  relates, 
are  the  steam-cylinder,  with  its  bottom  and  cover,  the  pis- 
ton and  piston-rod,  the  cross-head  belonging  to  the  piston- 
rod,  and  the  connecting-rod; — together  with  all  requisite 
appurtenances  to  the  several  parts. 

In  Plate  I.,  several  views  of  the  improved  construction 
of  engine  are  shewn;  fig.  1,  being  a  longitudinal  vertical 
section  ;  fig.  2,  a  horizontal  plan  of  the  upper  part  of  the 
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engine ;  fig.  3,  a  horizontal  section  of  the  cylinders ;  and  fig. 
4f,  a  transverse  vertical  elevation  and  section,  representing 
two  engines,  disposed  side  by  side,  for  combined  action,  in 
the  manner  engines  usually  are  combined  on  board  steam 
vessels, — one  of  the  engines  being  represented  in  section, 
the  other  in  elevation,  a,  a,  is  the  steam-cylinder,  its 
interior  surface  being  bored  truly  cylindrical,  as  usual, 
for  steam-cylinders ;  and  ft,  &,  is  a  small  cylinder,  fixed 
concentrically  virithin  the  steam-cylinder  a,  a; — the  ex- 
ternal cylindrical  surface  of  the  small  cylinder  is  turned 
true  in  a  lathe,  but  the  interior  of  the  small  cylinder  does 
not  require  boring,  n,  n,  is  the  bottom  of  the  steam-cylin- 
der, to  which  the  flange,  around  the  lower  part  of  the 
steam-cylinder  a,  a,  is  fitted,  as  usual,  with  a  close  joint ; 
and  the  small  cylinder  £,  6,  is  also  fitted  to  the  same  bot- 
tom, with  an  internal  flange  at  its  lower  end,  so  as  to  be 
truly  concentric  with  the  interior  of  the  cylinder  a,  a,  in 
order  that  an  annular  cylindrical  space  may  be  left  between 
the  two  cylinders,  of  exactly  equal  breadth  all  round ;  m,  m, 
is  the  cylinder-cover,  made  so  as  to  leave  the  small  cylinder 
£,  open,  and  is  bolted  to  the  exterior  flange  around  the  top 
of  the  cylinder ;  c,  c,  is  the  annular  piston,  "fitted  into 
the  cylindrical  space  between  the  two  cylinders ;  rf,  rf,  are 
two  pbton-rods,  passing  through  stufiSng-boxes,  and  are 
fixed  to  the  annular  piston,  at  two  points,  as  shewn  in 
figs.  1  and  3.  The  upper  ends  of  these  rods  are  securdy 
fastened  to  the  upper  extremities  of  a  T-shaped  cross-head 
e,  e,/f/t  composed  of  two  parallel  sides,  united  together 
at  the  extremities  of  the  upper  horizontal  part,  and  also 
united  at  the  lower  extremity  of  the  upright  ttemf^ft  by 
the  joint-pin  ^,  at  tiie  lower  end  of  the  connecting-rod  g ; 
a  space  sufficient  being  left  between  these  extremities  to 
allow  the  connecting-rod  g^  to  work  therein,  as  shewn  in 
figs,  g,  8,  and  4. 
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The  upper  end  of  the  connecting-rod  g^  is  fitted  with  a 
amilar  joint,  upon  the  crank-pin  of  the  crank  h^  in  the 
usual  manner;  pf  p,  (figs.  1  and  8,)  are  the  two  sliding 
pieces,  at  the  lower  ends  of  the  upright  stemsy*,/,-— These 
sliding  pieces  are  fastened  to  both  the  stems  /,  /,  as 
shewn  in  fig.  3,  and  form,  as  it  were,  a  sort  of  box,  within 
which  the  joint,  at  the  lower  end  of  the  connecting-rod  g, 
is  enclosed,  but  without  touching  the  interior  of  such  box* 

The  two  sliding  pieces  p,  p,  move  up  and  down  in  an- 
gular grooves,  formed  in  the  two  upright  edges  r,  r,  fixed 
withinside  of  the  interior  of  the  small  cylinder  ft,  £,  at 
opposite  sides  of  the  circumference  of  that  interior,  so  as 
to  constitute  a  parallel  vertical  guiding  groove. 

The  two  ends  of  the  joint-pin  ^,  are  reduced  to  small 
joint-pins,  which  project  out  on  each  side,^beyond  the  sides 
y*,  of  the  T-shaped  cross-head ;  and  on  these  pins  are  fitted 
the  lower  ends  of  two  links  j,j,  for  working  the  air-pump, 
their  upper  ends  being  united  to  the  long  ends  of  two  levers 
£,  if  situated  one  on  each  side  of  the  cross-head  ^,  e  \  and 
from  the  opposite  or  short  ends  of  these  levers,  the  rod  /,  of 
the  air-pump  «,  is  suspended  by  two  suitable  links,  both  of 
which  are  jointed  thereto*  The  fulcrum  i,  of  the  levers 
ifc,  k^  is  common  to  both  levers,  and  is  sustained  by  suitable 
framing. 

The  horizontal  axes  t,  f ,  f ,  of  the  cranks  A,  are  the  same 
as  usual  in  marine  steam-engines.  The  several  bearings 
for  the  axes  are  sustained  in  one  horizontal  line,  in  a  fram- 
ing of  iron,  afiSxed  between  two  parallel  wooden  beams, 
extending,  horizontally,  across  the  vessel,  from  side  to  side 
thereof;  and  the  iron  framing  is  upheld  by  four  upright 
props  of  wrought-iron,  firmly  attached  to  the  base,  whereon 
the  cylinder  a,  a,  stands. 

This  base  is  made  to  serve  for  the  condenser,  being  con- 
tinued out  from  beneath  the  cylinder,  in  order  to  admit  the 
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air-pump  tf,  to  be  placed  in  it.  The  air-pump,  with  its 
bucket  and  valves,  and  the  hot  well,  also  the  hot-water  pump, 
may  be  constructed  in  the  ordinary  manner.  The  base  or 
condenser  also  has  a  lateral  branch,  projecting  out  from  be- 
neath the  cylinder,  to  receive  the  lower  end  of  the  sliding 
valve,  by  which  the  steam  is  distributed  to  the  cylinder ;  and 
the  branch  serves  as  the  eduction  passage  for  exhausting  the 
steam  from  the  cylinder,  and  conveying  it  down  into  the 
condenser.  The  upper  surface  of  the  base  or  condenser 
serves  as  the  bottom  »,  »,  of  the  steam-cylinder  a,  a ;  and 
a  lateral  passage  y,  may  be  formed  within  it,  to  lead  be- 
neath the  open  space  within  the  small  cylinder  &,  i,  and 
give  access  to  the  joint  at  the  lower  end  of  the  connecting- 
rod,  as  already  mentioned. 

The  sliding  valve,  for  distributing  the  steam  to  the  cylin- 
der, as  represented  in  the  drawing,  is  what  is  called  a  D 
sliding-pipe  valve,  of  the  same  kind  as  is  most  commonly 
used  in  marine  steam-engines,  but  any  other  kind  of  dis- 
tributing-valve or  valves  may  be  used. 

The  patentee  claims  the  arrangement  and  combination 
of  the  parts  (hereinbefore  mentioned)  of  steam-engines,  to 
be  used  for  steam  navigation,  the  distinguishing  character 
of  that  improvement  being,  that  the  connecting-rod,  with 
the  requisite  appurtenances  of  that  rod,  as  hereinbefore 
enumerated,  is  situated  and  works  within  a  space,  which 
is  left  vacant  for  the  reception  of  these  parts,  within  the 
interior  of  the  small  open-topped  cylinder,  which  is  fixed 
in  the  central  part  of  the  steam-cylinder,  and  within  the 
central  part  of  the  annular  piston,  which  works  up  and 
down  in  the  annular  cylindrical  space  left  between  the  in- 
terior of  the  steam-cylinder  and  the  exterior  of  the  small 
cylinder,  as  described. — [Inr oiled  in  the  Rolls  Chapel 
Office f  September,  1841.] 
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To  Joshua  Field,  of  Lambeth,  in  t/ie  county  of  Surrey, 
engineer,  for  an  improved  mode  of  effecting  the  opera- 
tion of  connecting  and  disconnecting  from  steam-en- 
gines, the  paddle-wheels  used  in  steam  navigation.—- 
[Sealed  22nd  March,  1841.] 

This  improved  mode  of  effecting  the  operation  of  connect- 
ing and  disconnecting  paddle-wheels,  consists  in  giving  an 
end-way  horizontal  motion  to  the  paddle-wheel  shaft  or 
horizontal  axis,  whereon  the  paddle-wheel  is  mounted. 
The  method  by  which  this  is  effected,  will  be  seen  by  re- 
ference to  the  figures  in  Plate  I. 

Fig.  1,  is  a  longitudinal  vertical  section,  taken  across  the 
direction  of  the  axis  of  the  paddle-wheel ;  fig.  2,  a  trans- 
verse vertical  section,  taken  in  the  direction  of  the  length 
of  the  said  axis ;  and  fig.  S,  is  a  horizontal  plan.  A,  is  the 
axis  of  the  paddle-wheel,  and  b,  the  paddle-wheel  crank, 
on  the  end  of  that  axis ;  c,  is  the  iron  framing,  to  sustain 
the  neck  of  the  axis  a  ;  and  b,  is  the  lower  brass  of  the 
bearing,  whereon  the  neck  a,  of  that  axis  rests  and  revolves ; 
D,  is  the  engine-<;rank,  and  e,  the  axis  thereof;  f,  the  iron 
framing  to  sustain  it ;  f,  is  the  lower  brass,  and  g,  the  up- 
per brass  of  the  bearing,  wherein  the  neck  of  the  axis  e, 
revolves;  g,  is  the  cap  or  upper  part  of  the  bearing,  which 
keeps  the  brass  g,  in  its  place ;  H,  h,  is  the  crank-pin, 
fastened  firmly  into  the  engine-crank  d,  and  projecting  out, 
horizontally,  therefrom ;  h,  is  the  part  whereon  the  joint 
of  the  connecting-rod  is  fitted ;  and  h,  the  protruding  ex- 
tremity of  the  pin,  which  enters  into  a  hole  in  the  end  of 
the  paddle-wheel  crank  b,  as  shewn  in  fig.  3. 

It  will  be  seen,  by  reference  to  this  figure,  that  the  neck 
a,  of  the  axis  a,  of  the  paddle-wheel  crank  b,  is  longer 
than  the  brass  b,  of  the  bearing,  which  is  to  allow  the  axis 
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A,  to  be  moved  endways  in  the  bearing,  as  much  as  will 
remove  the  paddle-wheel  crank  B|  to  the  position  repre- 
sented by  the  dotted  lines  x^  when  the  disconnection  of  the 
paddle-wheels  is  effected* 

The  mechanism,  for  moving  the  axis  endways,  is  shewn 
applied  in  the  cap  i,  in  the  following  manner: — The  upper 
brass  <f,  of  the  bearing,  is  fitted  into  the  cap  i,  so  as  to  be 
capable  of  sliding,  horizontally  therein,  in  the  direction  of 
the  length  of  the  axis ;  this  brass  occupies  the  whole[length 
of  the  neck  a,  of  the  axis  a,  so  as  to  fill  up  between  the 
shoulders  of  that  neck,  although  the  lower  brass  i,  of  the 
same  bearing,  is,  as  before  mentioned,  shorter  than  the 
neck  a. 

The  brass  i,  is  fixed  in  its  bearing  c,  without  liberty  of 
moving  or  sliding  therein ;  and,  in  order  to  move  or  slide 
the  brass  c/,  in  its  cap  i,  an  excentric  circle  k^  is  applied  in 
the  space  between  the  top  of  the  brass  <f,  and  the  under 
side  of  the  cap  i«  The  excentric  k,  is  attached  to  an  up- 
right axis  If  which  passes  down  through  a  vertical  socket  m, 
formed  on  the  top  of  the  cap  i  \  and  on  the  upper  end  (^ 
the  axis  /,  a  toothed  wheel  t,  is  fixed,  in  order  to  turn  the 
axis,  and,  consequently,  the  excentric  it,  round.  The 
excentric  Ar,  is  enclosed  within  a  recess,  formed  in  the  brass 
d\  and  the  circumference  of  the  excentric  touches  the  two 
sides  of  that  recess,  which  are  horizontal  straight  edges, 
parallel  one  to  the  other ;  so  that  being  turned  round,  or 
half  round,  it  will,  by  acting  between  the  parallel  edges, 
move  or  slide  the  brass  d",  endways  within  the  cap  i,  and 
thereby  the  axis  a,  of  the  paddle-wheels,  together  with 
the  paddle-wheel  crank  b. 

The  excentric  circle  £,  is  shewn  in  the  section,  fig,  8, 
and  by  dotted  lines  in  the  plan,  fig.  3,  with  the  excentridty 
thereof  turned  towards  the  cranks* 

The  upright  axis  /,  may  be  turned  round  by  means  of 
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the  toothed  wheel  tj  having  its  teeth  engaged  by  the  worm 
or  endless  screw  p,  on  the  axis  »,  to  which  is  attached  the 
handle  o. 

In  order  more  effectually  to  secure  the  axis  a,  as  it  has 
been  placed,  whether  connected  or  disconnected,  two  pawles 
or  stops,  mounted  on  horizontal  centre  pins  U  /,  are  applied 
in  such  a  manner,  that  when  the  cranks  are  connected,  the 
two  pawles  r,  r,  will  fit  into  notches  in  the  brass  d^  as  shewn 
by  the  dotted  lines  in  figs.  1  and  3,  and  thereby  prevent 
the  possibUity  of  the  axis  a,  sliding  or  moving  outwards, 
and  becoming  disconnected  from  the  engine ;  the  two  pawles 
St  s,  being  at  that  time  out  of  action,  and  removed  from 
the  brass  d,  as  shewn  in  figs.  I  and  S. 

Before  disconnecting  the  paddle-wheel  from  the  engine, 
the  two  pawles  r,  r,  must  be  removed  from  the  notches  in 
the  brass  d ;  and  after  the  operation  of  disconnecting  has 
been  performed,  and  the  brass  d,  moved  into  the  position 
shewn  by  the  dotted  lines  in  fig.  S,  the  two  pawles  «,  s,  are 
to  be  turned  up  and  allowed  to  enter  into  notches  in  the 
other  end  of  the  brass  d,  and  thereby  prevent  the  possibility 
of  the  axis  a,  sliding  or  moving  inwards,  and  becoming  con- 
nected with  the  engine. 

When  the  paddle-wheel  is  required  to  be  connected,  it 
must  be  turned  round,  until  the  crank  b,  is  brought  round 
to  stand  exactly  opposite  to  tlie  engine-crank  d,  so  that 
the  protruding  extremity  A,  of  the  crank-pin  will  be  exactly 
opposite  to  the  hole  in  the  engine-crank  b,  which  is  to 
receive  that  extremity;  and  whilst  the  cranks  are  kept 
steadily  so  placed,  the  handle  o,  must  be  turned,  in  order 
to  move  the  axis  of  the  paddle-wheel  endways,  and  effect 
the  connecting;  but,  for  the  convenience  of  turning  the 
paddle-wheel  round,  when  it  is  disconnected,  and  of  keeping 
the  wheel  steady,  after  it  has  been  properly  placed,  and 
until  it  is  connected,  one  of  the  circular  rims  of  the  paddle- 
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wheel  may  have  teeth,  formed  around  its  circumference ; 
and  a  long  pinion  or  pinions  maj  be  mounted  in  a  frame, 
80  that  they  can  be  applied  to  engage  with  those  teeth 
when  required,  the  pinions  having  winch  handles,  by  which 
they  may  be  turned  round  by  men,  in  order  to  bring  the 
paddle-wheel  to  its  proper  position. 

The  patentee  claims  the  mode  described  of  moving  the 
axis  of  the  paddle-wheel  endways,  in  the  direction  of  its 
length,  by  means  of  suitable  mechanism,  so  that  the  pad- 
dle-wheel crank  may  be  brought  towards  or  removed  away 
from  the  extremity  of  the  crank-pin  of  the  engine-crank, 
with  as  much  motion  as  is  requisite,  in  order  to  effect  the 
operation  of  connecting  and  disconnecting  the  paddle-wheel 
from  the  engines. — [Inrolled  at  the  Rolls  Chapel  Office ^ 
September  i  184L] 


To  William  Newton,  of  the  Office  for  Patents^  Chan- 
cery-lane ^  in  the  county  of  Middlesex^  civil  engineer ^ 
for  an  intention  of  certain  improvements  in  the  rigging 
of  ships  and  other  navigable  vessels, — being  a  com' 
munication. — [Sealed  Slst  December,  1840.] 

These  improvements  in  the  rigging  of  ships  and  other 
navigable  vessels,  consist  in  the  adaptation  of  a  pecidiar 
construction  of  lever,  in  connection  with  a  sliding  rack-bar 
or  a  ladder-chain;  by  the  action  of  which  agents,  the 
shrouds  and  other  parts  of  the  rigging  of  ships  may  be 
tightened,  the  windlass  worked,  and  heavy  bodies  raised  or 
moved. 

This  lever  is  a  long  bar,  having  teeth  or  indentations  cut 
in  the  lower  end.  It  has  an  aperture  or  curved  slot  or  eye 
made  through  it,  of  a  kidney  shape ;   which  aperture  re- 
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ceives  a  cylindrical  fulcrum,  bolt,  or  stationary  axle,  whereon 
the  lever  is  to  work. 

The  indented  sliding  bar  has  a  ring  or  link  attached  to 
its  end ;  which  link  is  to  be  connected  to  the  shroud  or 
chain  required  to  be  drawn  up  or  tightened. 

In  Plate  I.,  fig.  1,  is  a  side  view  (partly  in  section)  of 
the  frame  or  box,  and  its  sheath,  wherein  the  rack  or  in- 
dented bar  slides.  To  the  end  of  this  box  is  attached  the 
ring  or  link  intended  to  be  connected  to  the  holdfast  or 
staple  to  which  the  shroud  is  to  be  secured. 

Fig.  2f  represents  the  apparatus  in  side  elevation,  com- 
plete, a  small  portion  of  the  box  being  in  section.  A,  is 
the  frame  and  sheath,  formed  as  a  rectangular  box  of  iron, 
or  other  suitable  metal,  in  which  the  rack-bar  e,  slides. 
The  box  A,  has  a  flap  or  door  b,  on  its  upper  side,  rising 
upon  a  hinge-joint;  which,  when  open,  allows  the  lever  d, 
to  be  introduced.  A  moveable  cylindrical  bolt  or  pin  c,  is 
passed  through  circular  apertures  in  the  sides  of  the  box, 
and  keyed  in  that  situation  ;  which  bolt,  when  so  fixed  in 
the  box,  constitutes  the  fulcrum  whereon  the  lever  d,  works. 
This  bolt  c,  has  a  flat  projecting  head  at  one  end,  and  at 
the  other  a  slot,  for  the  key  to  pass  through,  which  key 
may  be  attached  by  a  chain  for  convenience. 

In  applying  this  apparatus,  the  link  or  ring  o,  of  the 
box  A,  is  first  to  be  attached  to  the  stationary  holdfast  by 
which  the  shroud  is  intended  to  be  secured.  The  end  of 
the  shroud  is  made  fast  to  the  ring  h,  of  the  sliding  bar  e, 
and  then  that  bar  is  passed  into  the  box  a,  the  lid  b,  being 
thrown  open.  A  dog  or  pawle  f,  hanging  upon  a  pin  e, 
fixed  in  the  box,  drops  into  the  teeth  or  rack  of  the  sliding 
bar,  and  prevents  its  retrogression,  the  pawle  being  pressed 
downwards  by  a  feather  spring  a.  The  lever  d,  is  now  to 
be  introduced  into  the  box,  as  shewn  in  fig.  2,  and  the  bolt 
c,  passed  through  the  sides  of  the  box  and  through  the  eye 
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of  the  curved  slot  of  the  lever*  The  bolt  is  then  to  be 
keyed  at  its  outer  end^  to  confine  it  in  the  box  securely. 

On  pushing  the  lever  d,  forward,  it  will  rise,  and  its  teeth 
c,  c,  Cf  be  drawn  up  out  of  the  teeth  of  the  sliding  bar  e, 
the  fulcrum-pin  c,  then  occupying  the  lower  part  of  the 
kidney-shaped  slot,  as  shewn  by  dots ;  but  on  drawing  the 
lever  backward,  it  will  £sdl,  and  the  fulcrum-pin  c,  will  then 
occupy  the  upper  part  of  the  kidney-shaped  slot,  the 
toothed  part  of  the  lever  being,  by  that  means,  lowered 
down  into  the  rack  of  the  sliding  bar.  In  this  situation 
of  the  lever,  the  force  applied  to  it  will  cause  the  teeth 
c,  c,  c,  at  the  end  of  the  lever,  taking  into  the  rack,  to 
force  the  sliding  bar  E,  forward  into  the  sheath,  and  thereby 
draw  up  the  shroud ;  the  advanced  position  of  the  slider 
being  held  fast  by  the  pawle  f,  dropping  into  its  teeth. — 
Moving  the  lever  forward  again,  will,  as  before,  cause  its 
teeth  to  be  raised  out  of  the  rack  of  the  sliding  bar,  and 
allow  the  lever  to  pass  without  acting  in  the  rack ;  but,  on 
drawing  the  lever  back,  as  before,  its  teeth  will  again  act 
in  the  teeth  of  the  rack,  and  force  the  bar  e,  onward, — ^its 
advanced  position,  after  every  operation  of  the  lever,  being 
retained  by  the  dog  or  pawle  f. 

Thus,  by  a  succession  of  alternating  strokes  of  the  lever 
D,  the  rack-bar  e,  will  be  slidden  forward  into  the  sheath  a, 
and  the  shroud,  attached  to  the  link  h,  be  thereby  drawn 
into  tension. 

The  same  construction  of  lever  may  be  employed  in  con- 
nection with  a  toothed  wheel,  attached  to  the  end  of  a 
revolving  barrel,  instead  of  the  sliding  rack-bar. 

Fig.  3,  represents  this  modification  of  the  invention,  d, 
is  the  lever,  as  before ;  c,  the  fulcrum-pin  or  bolt,  fixed  in 
a  suitable  framing ;  which  bolt  passes  through  the  kidney- 
formed  slot  or  eye  of  the  lever ;  i,  is  a  toothed  wheel,  made 
&Bt  upon  the  end  or  axle  of  a  windlass  or  barrel,  round 
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the  periphery  of  which,  a  chain  or  rope  is  to  be  coiled. 
By  drawing  back  the  lever,  its  teeth  will  take  into  the  teeth 
of  the  wheel  i,  and  force  it  round,  and  with  it  the  barrel, 
to  which  the  chain  or  rope,  intended  to  be  drawn  up  into 
tension,  is  connected.  The  barrel  or  windlass  of  course 
must  be  furnished  with  pawles,  as  usual,  to  hold  it,  and 
prevent  its  retrograde  movement,  when  the  lever  is  moved 
in  the  opposite  direction  and  raised  out  of  the  teeth* 

Another  modification  of  this  invention  consists,  in  the 
adaptation  of  a  ladder-chain  in  place  of  the  rack-bar,  first 
described,  in  which  the  toothed  end  of  the  lever  is  made 
to  act  upon  the  barrels  of  the  several  links,  as  cogs  or  teeth* 
This  contrivance  afibrds  a  more  extended  drawing  action 
than  the  sliding  rack-bar* 

Fig.  4,  is  a  side  view  of  the  apparatus ;  a,  is  a  section  of 
the  box,  constructed  as  in  fig.  1,  but  without  the  hollow 
sheath.  The  ring  or  link  a,  is  attached  to  the  hinder  part 
of  the  box,  by  which  the  apparatus  is  to  be  secured  to  a 
stationary  holdfiist.  The  rack  e,  e,  in  this  instance,  is 
superseded  by  a  chain,  the  links  of  which  are  formed  of 
flat  side  plates,  connected  together  by  transverse  bolts  and 
barrels.  A  horizontal  view  of  a  portion  of  this  chain  is 
shewn  at  fig.  d.  The  fulcrum-pin  c,  being  withdrawn  from 
the  box,  the  lever  is  introduced,  as  shewn ;  when  the  pin  c, 
is  to  be  again  fixed  in  the  box,  passing  through  the  eye  or 
kidney-formed  slot  of  the  lever. 

In  this,  as  in  the  former  instance,  there  is  a  pawle  or 
dog  F,  which  £a11s  in  between  the  barrels  of  the  chain,  and 
holds  it  securely ;  and  on  the  pin  c,  being  withdrawn  from 
the  box,  the  lever  may  be  removed,  and  the  flap  or  cover 
B,  shut  down.  The  pin  is  then  to  be  again  inserted,  which, 
by  passing  through  a  ring  or  eye  g,  fixed  to  the  inner  side 
of  the  flap,  confines  the  lid  and  closes  the  box,  keeping  the 
pawle  or  dog  from  rising,  by  means  of  a  projection  i,  on 


12  Recent  Patents. 

the  upper  part  of  the  pawle,  bearing  against  the  lid*  Thus 
the  shroud,  or  whatever  chain  or  rope  may  be  attached  to 
the  link  or  eye  h,  of  the  rack-bar  or  barrel,  will  be  held 
securely. 

When  it  is  required  to  slacken  the  tension,  the  rack  or 
chain  may  be  released  by  opening  the  flap  b,  and  raising 
the  pawle  f  ;  and  there  is  a  stud  d,  to  prevent  the  pawle 
being  raised  farther  than  is  necessary  to  allow  the  rack  or 
chain  to  pass* 

A  modification,  in  the  construction  of  the  box  a,  is 
shewn  in  fig.  6,  in  which  the  link  g,  is  so  formed  as  to  con- 
stitute the  box,  or  a  substitute  for  the  box,  wherein  the 
lever  acts,  and  through  which  the  ladder-chain  is  conducted. 
The  elongated  sides  of  the  link  g,  are  spread  out  into  cir- 
cular plates  A,  A,  held  together  by  a  fixed  pin  e,  whereon 
the  pawle  f,  is  mounted ;  and  the  fulcrum-bolt  c,  on  which 
the  lever  d,  acts,  is  inserted  through  apertures  in  the  cir- 
cular plates,  and  fastened  thereto,  as  before  explained. 
Grooves  are  formed  in  these  plates  for  conducting  the  lad- 
der-chain £ ;  at  one  end  of  which  chain,  the  link  h,  is 
attached,  that  connects  the  chain  with  the  shroud.  The 
reciprocating  operations  of  the  lever  d,  will  draw  the  chain 
E,  onward,  in  the  way  before  described;  and  a  spring, 
under  the  pawle  f,  will  raise  the  pawle  into  its  holding 
position. 

In  employing  the  sliding*rack  bar,  in  connection  with 
the  toothed  lever,  the  extent  of  operation  of  the  machine 
is  necessarily  limited  to  the  length  of  the  rack ;  and  if  that 
were  to  be  increased,  there  would  be  a  great  liability  of 
the  bar  becoming  bent  firom  accidents,  which  might  render 
it  useless.  In  order,  therefore,  to  supersede  these  incon- 
veniences, the  ladder-chain  is  proposed,  which  is  a  jointed 
rack,  and  in  connection  with  the  toothed  lever,  affords  the 
means  of  unlimited  traction ;  so  also  does  the  toothed  wheel 
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when  affixed  to  the  axle  of  a  winding  barrel,  and  acted 
upon  by  the  toothed  lever. 

The  patentee  claims,  Firstly, — The  peculiar  construction 
of  lever  described,  having  teeth  or  indentations  at  its  end, 
and  an  elongated  slot  or  eye  to  receive  the  fulcrum-bolt  or 
axle,  upon  which  the  lever  shall  work ;  which  elongated 
slot  or  eye  may  be  curved,  and  will  answer  best  if  of  a  bean 
or  kidney  shape,  allowing  the  lever  to  act  upon  the  rack- 
wheel  or  chain,  in  one  direction,  and  to  pass  over  free  in 
the  opposite  direction. 

Secondly, — The  boxes  or  frames  for  the  lever  and  slide 
or  chain  to  work  in,  with  the  appendages,  represented  in 
the  drawing. 

Thirdly, — The  sliding  rack-bar,  or  the  toothed  wheel,  or 
chain,  in  connection  with  the  lever,  as  described,  for  drawing 
up  to  tension  the  shrouds  of  a  vessel,  or  for  winding  a 
chain  or  rope  upon  a  barrel,  or  for  raising  or  moving  heavy 
weights. — [InroUed  at  the  Petty  Bag  Office,  June,  1841.] 

Specification  drawn  by  Messre.  Newton  and  Berry. 


To  John  White,  of  Haddington,  North  Britain,  iron- 
monger,  for  his  invention  of  certain  improvements  in 
the  construction  of  ovens  and  heated  air  stoves. — [Sealed 
27th  September,  1888.] 

The  principal  feature  of  this  invention,  is  lining  the  iron 
surfaces  of  the  ovens  and  stoves  with  fire-clay,  for  the 
purpose  of  enabling  their  surfaces  to  retain  heat  for  a 
considerable  length  of  time,  and  to  give  it  off  slowly  and 
imiformly. 

The  ovens  are  formed  by  double  plates  of  iron,  at  about 
half  an  inch  a  part ;  the  faces  between  which,  are  to  be 
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filled  with  fire-clay,  for  the  purpose  of  retaining  a  uniform 
heat.     No  particular  shape  of  oven  is  claimed. 

In  Plate  IL,  is  a  representation  of  one  of  the  portable 
stoves,  in  vertical  section,  a,  is  the  fire-box,  of  a  cylin* 
drical  form,  made  of  fire-brick,  which  is  encompassed  by  a 
cylindrical  casing  of  plate  iron.  An  aperture  is  made  at 
i,  for  the  introduction  of  fuel,  which  is  to  be  coke ;  c,  is 
the  grate  or  fire-bars.  The  chimney  is  at  d,  and  e,  is  a 
damper,  hung  within  to  r^pilate  the  draft  up  the  chim- 
ney ;  and  on  the  top  is  a  plate  f,  covered  with  a  bed  of 
sand,  to  prevent  the  escape  of  smoke  or  efiBuvia.  On  the 
outside  of  this  stove  is  a  casing  jf,  g,  surrounding  the  stove, 
at  a  few  inches  distant ;  *and  between  the  two,  zigzag  par- 
titions of  plate  iron  are  placed,  in  order  to  conduct  cold  air 
from  the  bottom  round  the  ash-pit ;  which  air,  as  it  passes 
up  the  zigzag  channels,  becomes  heated,  and  escapes  firom 
the  chamber  A,  at  top,  through  an  adjustable  regulator  s. 

The  particular  novelty  in  this  stove,  is  lining  it  with  fire* 
clay,  formed  in  one  cylindrical  piece,  which  totally  pre- 
vents the  escape  of  vapour  firom  the  fire,  and  so  long  re- 
tains the  heat,  that  it  will  be  gradually  and  uniformly  given 
ofi^,  to  warm  the  passing  current  of  air,  for  many  hours, 
vrithout  attention  from  servants. 

Some  other  constructions  of  air  stoves,  are  proposed, — ^as 
those  fonned  with  horizontal  tubes,  through  which  the 
flame  and  heated  vapour  firom  a  furnace  are  conducted. 
These  tubes  are  to  be  coated  on  the  outside  with  fire-clay, 
in  order  that  the  atmospheric  air,  in  passing  over  and  around 
them,  may  abstract  heat  from  the  earthy  surface,  instead 
of  coming  in  contact  with  the  iron. 

The  precise  form  of  stove,  exhibited  in  the  drawing,  is 
not  claimed,  but  merely  the  fire-clay  coating,  for  the  pur- 
pose of  economising  fuel,  by  concentrating  and  retaining 
the  heat,  and  giving  it  off,  uniformly,  at  a  comparatively 
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low  temperature ;  so  that  the  air,  heated  by  such  apparatus, 
shall  be  pure  aud  uninjured  by  contact  with  surfaces  of 
heated  iron. — [Inrotted  in  the  Inrolment  OffieCi  March, 
1839.] 


To  Andre  Kurtz,  of  Liverpool,  manufacturing  chemist, 
for  a  certain  improvement  or  improvements  in  the  con^ 
struction  of  furnaces. — [Sealed  5th  November,  1840,] 

These  improvements  in  the  construction  of  furnaces,  con- 
sist in  a  certain  novel  and  peculiar  arrangement  of  the 
fire-bars  upon  wbich  the  fuel  is  to  be  placed ;  and  also  in 
an  improved  arrangement  or  application  of  certain  air 
passages,  chambers,  or  fines,  to  be  used  in  combination 
with  the  improved  grate,  and,  together,  composing  the 
furnace. 

The  principal  object  of  the  improvements,  is  to  effect  the 
consumption  of  smoke,  and  consequently  an  economy  of 
fuel,  by  preventing  the  smoke  and  other  gaseous  pro- 
ductions of  combustion  ascending  the  fine  or  chimney. 
This  is  effected  partly  by  means  of  the  peculiar  positions  of 
the  grate-bars  in  the  furnace,  and  also  by  the  particular 
arrangement  and  construction  of  the  air  chambers  or  pas- 
sages, by  which  heated  air  is  conveyed  into  the  furnace,  at 
the  required  temperature,  and  at  different  parts  of  the 
furnace,  when  it  impinges  immediately  upon  the  smoke  or 
unconsumed  combustible  matter,  all  over  the  fire-bed  upon 
the  grate,  by  means  of  an  unlimited  number  of  apertures 
on  each  side  of  the  furnace,  and  in  firont  of  the  fire-bridge 
of  the  furnace,  which  occasions  the  smoke  or  gaseous  pro-^ 
duct  to  be  burned. 

The   principle  of   the   improvements  will   be   readily 
understood  by  reference  to  Plate  I.,  where  two  distinct 
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constructions  of  furnaces  are  representedi— the  one  as 
applied  to  the  ordinary  waggon  boiler,  and  the  other  to  the 
tubular  boiler  of  a  stationary  steam-engine.  Fig.  l,  re- 
presents an  external  end  elevation  of  the  boiler  and  fur- 
nace ;  fig.  Sf  a  transverse  sectional  view  of  the  same ;  fig.  3, 
a  plan  or  horizontal  view  of  the  walls  of  the  furnace  and 
air  passages,  with  the  boiler  and  upper  courses  of  brick- 
work removed ;  and  fig.  4,  is  a  view  taken  in  isometrical 
perspective,  through  the  same,  one  of  the  outer  walls  being 
removed.  This  construction  of  furnace,  consists  of  two 
separate  fire  chambers  or  compartments,  formed  by  the 
side  walls  a,  6,  c,  and  the  grate  and  fire-bars  d,  e,/. 

It  will  be  seen  in  fig.  4,  that  each  grate  or  fire-place 
consists  of  three  distinct  and  separate  sets  or  series  of  fire- 
bars;— those  marked  dg  inclining,  obliquely,  downwards 
from  the  entrance  or  fire-door  towards  the  bridge ; — those 
marked  /,  lying  perfectly  horizontal ;  and  those  marked  y, 
inclining,  obliquely,  upwards  from  thence  towards  the 
bridge,  thus  forming  a  hoUow  fire-bed  or  grate,  having  a 
sufiident  depth  or  substance  in  the  middle  for  the  ordinary 
heating  purposes  of  the  furnace,  which  may  be  suitably 
accommodated  by  modifying  the  length  of  the  bars  6,  e, 
and  also  having  a  thinner  layer  of  heated  coal,  gradually 
diminishing  towards  the  bridge,  and  approaching  towards 
the  bottom  of  the  boiler,  to  assist  the  combustion  of  the 
smoke,  by  means  of  the  air  passing  between  the  fire-bars 
and  chared  coals,  at  that  point  just  below  the  bridge. 

The  series  of  fire-bars  d,  e,/)  are  all  supported  by  trans- 
verse hollow  bearers  g,  g,  let  into  the  side  and  middle 
walls  of  the  furnace  a,  6,  c,  and  communicating  with  the 
air  passages  or  chambers  A,  A,  formed  in  the  brick-work  or 
walls  of  the  furnace ;  these  hollow  bearers  g,  g,  and  the 
chambers  or  passages  A,  h,  are  all  in  continuous  connection 
with  each  other,  opening  into  the  furnace  or  fire-places  at 
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•the  apertures  i,  u  The  hollow  bearers  g^  g,  are  open  to 
the  ash^-pit,  by  havmg  an  aperture  formed  underneath  at 
J ;  and|  by  being  in  connection  with  the  passages  A,  k,  also 
communicate  with  the  apertures  i,  i,  in  the  furnace. 

It  will  be  observed,  that  the  passages  h,  h,  must  be 
closed  from  the  external  atmosphere  by  shutting  the  doors 
A*5  h*,  which  are  only  opened  occasionally  to  clean  the 
flues.  Now,  the  fire-doors  k^  i,  being  closed,  and  the  ash- 
pit /,  /,  being  partially  closed,  (having  only  a  slight  opening 
left  at  the  bottom  for  the  requisite  supply  of  air,)  the  air 
will  rush  into  the  hollow  bearers  g,  g,  and  also  into  the 
passages  A,  A,  in  the  furnace  walls,  and,  being  greatly 
heated  by  the  action  of  the  fire,  will  disperse  itself  through 
the  passages  or  chambers  g^  and  A,  and  rushing  into  the 
furnace  through  the  several  apertures  s,  t ,  will  immediately 
impinge  upon  the  unconsumed  combustible  matter  above 
the  fire-bed,  in  an  unlimited  number  of  streams  or  currents, 
so  that  the  smoke  and  other  gaseous  products,  will  be 
efiectually  consumed,  instead  of  passing  away  to  the  flue  or 
chimney.  If  any  portion  of  smoke,  yet  unconsumed,  passes 
off,  a  further  extension  of  the  hot  air  passages  may  be 
made,  by  connecting  the  hollow  bearers  g,  gy  with  side 
passages,  leading  to  a  further  air  chamber  or  passage,  con- 
structed in  the  bridge  of  the  furnace,  and  opening  the 
whole  width  of  the  bridge,  at  the  top  of  the  furnace. 

Another  construction  of  furnace  is  represented  at  figs,  4, 
and  5.  Fig.  4,  being  a  transverse  section,  and  fig.  5,  a 
longitudinal  section  of  an  improved  furnace,  as  adapted  to 
a  tubular  boiler.  In  these  figures,  the  principal  features 
of  the  improvements  are  applied,  as  in  the  furnace  just 
described,  cmd  all  the  same  parts  are  marked  with  cor* 
responding  letters  of  reference.  The  bridge  m,  m,  is  divi- 
ded, having  a  passage  n,  for  the  heated  air,  constructed  in 
it,  and  opening  into  the  furnace  the  whole  width  of  the 
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fire-place,  and  8iq[>plied  with  air  by  passages  o,  o,  connectecl 
with  two  of  the  hollow  bearers  or  air  passages  g^  g^  and 
opening  into  the  said  passage  in  the  bridge;  so  that  any 
smokot  which  may  be  escaping  towards  the  chimney,  will 
thus  be  effectually  consumed. 

The  patentee  claims  the  peculiar  positions  of  the  fire- 
bars, particularly  their  lising,  obliquely,  from  the  fire-door, 
towards  the  bridge  of  the  furnace,  together  with  the  hollow 
bearers  underneath  them,  by  which  heated  air  is  obtained, 
to  be  distributed  through  the  various  air  passages  in  tiie 
furnace,  which  is  caused  to  impinge  upon  the  smoke,  over 
the  fire-bed,  in  an  unlimited  number  of  currents,  passing 
through  suitable  apertures  constructed  in  the  fiimace  or 
fire-place  in  front  of  the  bridge  ;  and  also  the  auxiliary  air 
passage,  formed  in  the  bridge  behind  the  fire-bed,  if  neces- 
sary, in  furnaces  constructed  for  marine  purposes,  or  in 
such  situations  where  a  sufficient  quantity  of  heated  air 
cannot  be  introduced  over  the  fire-bed. — \InroUed  ai  the 
Petty  Bag  Office,  May,  1841.] 

Specification  drawn  by  Meisra.  Newton  and  Berry. 


Tf>  JoiTN  BiRKBT,  of  High  Town,  near  Leeds,  in  the 
county  of  York,  card-fnaker,  for  his  invention  of  tf»- 
provements  in  machinery  for  pointing  wire,  applicable 
for  making  cards  and  pins. — [Sealed39th  October,  1835-.} 

This  invention  is  a  machine  for  cutting  successive  lengths 
from  a  hank  or  coil  of  wire,  placed  at  the  side  of  the 
machine,  and  pointing  such  lengtha  at  both. ends,  for  the 
purpose  of  constituting  double-pointed  pins;  which  pins 
may  afterwards  be  bent  into  the  forms  of  staples,  and  then 
inserted  into  sheets  of  leather,  by  any  of  the  ordinary 
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modes,  to  constitute  wire  cards,  to  be  employed  for  scrib- 
bfing  or  carding  cotton,  wool,  and  other  fibrous  materials, 
used  in  the  fabrication  of  cloth,  of  different  kinds.  The 
said  wires,  when  so  double-pointed,  may  also,  by  being  cut 
into  two  pieces,  be  severally  employed  as  heckle  points,  for 
combing  long  wool,  or  may  be  headed  by  any  of  the  known 
modes  for  nuiking  dressing  pins  for  wearing  apparel. 

The  construction  of  this  machine,  in  all  its  general  fea« 
tures,  resembles  the  machines  heretofore  employed  for  cut- 
ting lengths  of  wire,  and  pointing  them  for  making  pin% 
(see  Wright's  patent  of  1824,  Vol.  IX.,  p.  281,  of  the  First 
Series  of  our  Journal.)  The  present  machine  has,  however, 
this  peculiar  property : — that  it  points  the  pieces  of  wire 
at  both  ends.  It  also  resembles,  in  its  general  features, 
the  various  constructions  of  machinery  employed  for  making 
cards,  as  far  as  the  feeding  in  of  the  wire,  and  cutting  off 
the  required  lengths;  but  we  believe  that  no  such  mode  of 
pointing  the  ends  of  the  wire  has  been  before  employed  for 
card  making. 

This  machine,  as  all  such  machinery  must  necessarily  be, 
is  of  a  complicated  character,  consisting  of  pincers  for  con- 
ducting in  the  wire,  and  carrying  it  to  the  different  parts 
to  be  operated  upon ;— -of  levers,  w<^ked  by  rotary  wheels 
and  cams,  by  which  the  cutters  and  other  parts  are  actu- 
ated;— and  of  rotary  files,  for  reducing  the  ends  of  the 
wire,  imd  forming  them  into  sharp  points. 

The  patentee  does  not,  however,  claim  the  machinery  in 
its  present  arrangement,  considering  it  essentially  the  same 
in  principle,  as  others  which  have  preceded  it,  excepting  in 
two  or  three  peculiar  features  of  novelty,  which  are  com- 
bined with  the  other  known  agents. 

The  drawings,  accompanying  the  specification,  are  elabo- 
rate, extending  over  three  large  sheets ;  but,  without  refer- 
ring to  these^  we  hope  to  make  the  invention  inteUigible. — 
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The  wire  is  carried  in  from  the  end  of  a  hank  or  coil,  to 
die  required  distance^  at  certain  intervals,  and  is  there  cut 
off  by  shears,  at  every  operation,  in  equal  lengths^  suited 
to  form  each  of  die  respective  staples  or  teeth  of  the  card 
or  shaft  pin.  In  thus  advancing,  the  wire  is  papsed  through 
ft  smaU  hole  in  the  centre  of  a  pulley,  and  having  been 
then  cut  off,  the  length  of  wire  ia  held  fiist  in  the  hole^ 
whilst  the  pulley  is  depressed,  through  the  agency  of  cams, 
acting  upon  the  levers  or  arms  that  carry  the  gudgeons  of 
tlie  pulley.  By  these  means,  the  pulley»  with  the  piece  of 
wire,  is  brought  down  between  two  conical  cutters  or  files, 
and  the  ends  of  the  wire  brought  into  contact  with  the 
peripheries  of  the  revolving  conical  cutters,  which  are  of 
steel,  and  cut  all  over  with  file  teeth. 

The  pulley,  holding  the  piece  of  wire,  revohres  rapidly, 
and  the  conical  files  also,  thereby  causing  the  ends  of  the 
wire  to  be  ground  off  by  .the  file  teeth  of  the  cones,  and 
hence  to  become  sharp-pointed. 

In  order  to  perform  this  process  of  pointing  with  proper 
.effect,  the  ends  of  the  wire  must  come  first  into  operation 
upon  the  smaller  diameter  of  the  conical  files ;  and  as  the 
pointing  operation  proceeds,  the  cones  slide  onward,  so 
that  the  points  are  finished  at  the  larger  diameter  of  the 
cone.  This  being  done,  the  pulley  rises  to  its  former 
situation,  when  a  pair  of  nippers,  actuated  by  a  cam,  move 
forward,  and  taking  the  piece  of  wire  between  its  chaps, 
recedes  again,  drawing  the  pointed  wire  out  of  the  hole  of 
the  pulley ;  after  which,  it  is  let  fall  into  a  receptacle  below, 
and  the  machine  goes  on  to  cut  and  point  another  piece,  in 
like  manner. 

The  particular  features  of  novelty  claimed,  under  this 
patent,  are  the  pulley  in  which  the  wire  is  held,  and  made 
to  revolve ;  the  two  conical  revolving  file  cutters ;  and  the 
mechanism  by  which  these  parts  are  made  to  perform  their 
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evolutions,  with  suitable  adjustments  for  varying  the  speeds 
and  acting  upon  different  lengths  of  wire,  designed  fpr  par- 
ticular purposes. — [Inrottedin  the  Inrohnent  Office ^  Aprils 
18S6.]      V 


To  William  Losh,  of  Little  Benton^  in  the  county  of 
Northumberland^  JEsq.^  for  his  improvements  in  the 
manufacture  of  rcuhoay  wheels* — [Sealed  26th  June, 
1841.] 

The  patentee  considers,  that  the  metal  wheels,  used  on 
railways,  suffer  great  injury  from  the  effects  of  the  vibra^ 
tions  arising  from  the  concussions  to  which  their  tires  are 
subjected,  being  communicated  through  the  solid  metal, 
whereof  the  wheels  are  constructed,  to  the  felloe,  spokes, 
and  nave ;  by  which  vibrations,  the  parts  are  frequently 
broken  or  disjointed.  He  purposes,  therefore,  to  introduce, 
between  the  iron  tire  hoop  and  the  felloe  or  rim  of  the 
wheel,  a  ring  of  wood,  felt,  or  rope,  or  some  other  more 
elastic  or  non-conducting  material,  which,  by  intercepting 
the  vibration  of  the  tire,  shall  prevent  the  effects  of  con- 
cussion being  commimicated  to  the  other  parts  of  the  wheel. 
Several  constructicms  of  iron  wheels  are  exhibited  in  the 
drawing,  accompanying  the  specification,  but  not  claimed, 
as  being  principally  like  those  for  which  Mr.  Losh  has 
obtained  a  former  patent,  (see  our  present  Series,  Vol.  YI., 
p.  107.)  They  are  merely  repres^ited  for  the  purpose  of 
shewing  the  manner  of  introducing  the  non-elastic  or  non- 
conducting material  between  the  outer  tire-iron  hoop  and 
the  felloe  or  rim  and  interior  of  the  wheel. — \InroUed  m 
the  Inrohnent  Office ^  December^  1841.] 
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To  John  Rand,  of  Howland^reei,  in  the  eouniy  qf 
Middlesex,  OetU.,  for  improvements  in  preserving 
paints  and  other  fluids. — [Sealed  4th  March,  1841.] 

This  invention  consists,  firstly,  in  enclosing  paints  and 
other  fioids,  in  thin-^rawn  tubes  or  cases  of  tin,  or  such 
other  metal,  of  sufficient  tenacity  and  pliability,  that  die 
tubes  or  cases,  when  made,  may  be  closed  at  both  ends  air- 
tight, by  merely  folding  over  the  metal  and  nipping  die 
seam  so  made ;  and  also  that  their  contents  may  be  easily 
squeezed  out  by  collapsing  the  tubes  or  cases  with  external 
pressure ;  by  which  means,  portions  of  their  contents  may 
be  withdrawn  from  time  to  time,  as  occasion  may  require, 
still  preserving  the  remainder  from  the  injurious  effects  of 
the  atmosphere* 

Secondly : — In  the  application,  in  certain  cases,  of  an 
end  nozzle  or  spout,  and  an  air-tight  cap,  to  the  above^ 
described  tubes  or  cases,  for  the  purpose  of  emitting  por- 
tions of  their  contents  conveniently,  and  preserving  the 
remainder  by  screwing  on  the  cap,  provided  with  a  cork 
for  that  purpose. 

Thirdly : — In  the  manner  of  closing  the  tubes  or  cases 
at  the  ends,  so  as  to  render  them  air-tight. 

Fourthly : — In  filling  the  tubes,  through  a  spout  or  fun- 
nel, in  such  a  manner  as  to  exclude  the  air  which  might 
otherwise  be  forced  in  vrith  the  paint. 

Fifthly ; — In  the  application  (for  preserving  paints  and 
other  fluids)  of  metal  tin  generally,  for  vessels,  tubes,  or 
cases  of  any  shape,  out  of  which  the  paint  or  fluid  enclosed, 
may  be  expressed,  as  required,  by  causing  the  preserving 
vessel,  tube,  or  cover,  to  collapse,  and  remain  so  at  any 
point. 

In  Plate  II.,  fig.  1,  is  a  perspective  view  of  one  of  the 
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drawn  tubes  or  cases ;  fig.  S,  is  a  perspective  view  of  the 
same  tube,  after  one  end  has  been  folded  over  like  a  hem, 
and  nipped  with  a  pair  of  nippers,  (see  fig.  3,)  until  the 
seam  or  joint,  so  made,  is  air-tight ;  fig.  4,  is  a  perspective 
view  of  the  same  tube,  after  it  has  been  filled  with  paint, 
with  both  ends  folded  over;  fig.  5,  is  a  longitudinal  section 
of  the  tube  or  case,  fitted  with  a  nozzle  or  spout  and  cap ; 
a,  being  a  screw,  on  to  which  the  cap  b,  screws ;  and  c,  a 
piece  of  cork,  to  keep  the  air  from  entering ;  fig.  6,  is  a 
perspective  view  of  one  of  the  tubes,  half  empty,  shewing 
the  sides,  where  the  paint  has  been  squeezed  out,  in  a  col- 
lapsed state,  thereby  preventing  the  ingress  of  air  when  the 
squeezing  ceases,  and  before  the  cap  can  be  screwed  on 
again ;  fig.  7,  is  a  sectional  view  of  one  of  the  drawn  tubes, 
and  the  spout  or  funnel  in  the  act  of  filling  the  tube. 

The  force  with  which  the  paint  enters  the  tube,  drives  it 
off  the  end  of  the  filler.  The  tube  must  not  be  quite 
filled,  but  an  allowance  must  be  made  for  the  hem  or  seam, 
which  is  to  be  folded  over  after  it  comes  off  the  filler. 

The  patentee  claims,  first, — preserving  paints  and  other 
fluids,  by  enclosing  them  in  drawn  tubes  or  cases  of  tin  or 
other  metal,  capable  of  being  collapsed ;  secondly,— closing 
the  said  tubes  or  cases  without  the  aid  of  cement  or  solder, 
by  folding  and  nipping ;  thirdly, — adding,  in  certain  cases, 
a  nozzle  or  spout  and  screw,  or  other  air-tight  cap,  to  the 
said  tubes  or  cases,  or  to  any  vessels,  tubes,  or  cases,  having 
the  collapsing  and  other  properties  aforesaid ;  fourthly,— > 
filling  such  tubes  or  cases,  or  any  other  vessels,  tubes,  or 
cases,  by  means  of  spouts  or  funnels,  reaching  to  the  bottom 
of  the  tube  or  case,  for  the  purpose  of  excluding  the  air 
during  the  process  of  filling;  and  lastly, — the  application 
of  the  metal  tin  generally,  for  the  manu&cture  of  collapsable 
drawn  tubes  or  cases,  or  of  collapsable  vessels  of  any  form, 
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for  the  purpose  of  expressing  from  them,  and  preserving  in 
them  paints  and  other  fluids.— [inroJifc/  im  the  Inrolmeni 
Office,  September,  184L] 


To  William  Wood,  of  Wilion,  in  the  county  of  Wilis, 
carpeUmanufacturer,  for  hU  invention  of  certain  im^ 
provemenU  in  looms  for  weaving  carpets  and  other 
/aMc#.— [Sealed  24th  June,  1840.] 

This  invention  applies  to  looms  used  for  weaving  certain 
descriptions  of  carpets,  rugs,  figured  velvets,  coach  lace, 
and  all  kinds  of  fitbrics,  in  which  coloured  figuring  warp 
threads  or  yams  are  used  to  form  a  raised  face  or  figure  on 
the  fabric,  bj  looping  up  suoh  figuring  yarns,  by  means  of 
wires,  as  is  common  in  all  looms  used  for  weaving  Brussels 
carpets  and  other  descriptions  of  carpeting. 

The  particular  improvements  consist  in  the  method  of 
weighting  the  bobbins  which  contain  the  coloured  warp 
threads  or  figuring  yams,  above  referred  to ;  and  also  in 
the  method  of  mounting  the  bobbins  on  their  axes  in  the 
bobbin  frames. 

In  ordinaiy  carpet  looms,  furnished  with  the  necessary 
Jacquard  apparatus,  the  usual  plan  of  weighting  the  bob- 
bins, is  to  attach  a  cord  (having  a  weight  at  its  lower  end) 
to  the  periphery  of  a  groove,  formed  at  the  end  of  ea^h 
bobbin;  which  cord,  as  the  drag  or  tension,  caused  by  the 
action  of  the  loom,  takes  place,  becomes  coiled  round  the 
groove,  owing  to  the  bobbin  turning  on  its  axis ;  and  when 
the  thread  or  yam  is  slackened,  (also  by  the  action  of  the 
loom,)  the  weight,  at  the  end  of  the  cord,  pulls  the  bobbin 
round  the  reverse  way  or  back  again,  and  thus  takes  up  the 
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slack,  as  it  is  generally  termed,  of  die  jam.  Now,  in  this 
arrangementi  altliough  the  diaxEeter  of  the  worsted  or  yam, 
coiled  round  the  bobbin,  is  ^adually  decreasing,  as  the  car- 
pet or  other  fiibric  is  beii^  made,  yet  the  diameter  of  the 
groove  on  the  pulley,  to  which  ihe  weighted  cord  is  attached, 
remains  the  same,  and  consequently,  there  mil  be  a  greater 
and  gradually  increasing  strain  upon  the  yam  as  it  becomes 
used  up ;  and  tihe  giving  out  and  taking  \v^  of  the  slack 
cannot  be  performed  in  a  regular  and  proper  manner*       "^ 

The  object  ol  these  improvements  is  to  equalize,  as  much 
as  possible,  die  drag  or  tension  during  the  whole  time  that 
the  direads  or  yam  on  the  bobbin  lasts,  or  is  being  used ; 
so  that,  as  the  diameter  of  the  yarn,  wound  upon  the  bob- 
bin, decreases,  the  strain  or  drt^  of  the  weight  shall  be 
decreased  also ;  that  is, — the  ieverage  or  radius  of  the  part 
upon  whidi  the  cord  of  the  drag-weight  is  wound,  shall 
decrease  in  proportion*  This  object  is  effected  by  adapting 
the  drag-cord  to  the  surface  of  the  yam,  coiled  upon  the 
bobbin  itself,  instead  of  the  pulley  or  groove,  as  in  the  old 
method. 

The  yam  or  thread  irom  the  bobbin  is  passed  through 
a  ring,  attached  to  the  upper  end  of  the  drag-cord,  and 
the  drag  of  the  weight  is  thus  brought  into  direct  connec- 
tion with  the  yam. 

In  Plate  II.,  fig.  1,  represents  a  partial  plan  view  of  an 
arrangement  of  bobbins,  constructed  according  to  this  im- 
provement;  fig.  S,  is  a  side  view,  taken  partially  in  section 
of  the  same ;  figs.  3  and  4,  are  sectional  views  of  one  of 
the  improved  bobbins  detached,  and  upon  an  enlarged  scale. 
These  figures  are  intended  to  shew  ihe  different  positions 
of  the  weight,  when  the  greaitest  tension  or  atrain  is  on  fiie 
yam,  and  also  when  the  slack  has  been  let  go  after  forming 
a  loop ;  fig.  5,  represents  a  front  view  of  one  of  the  im- 
proved bobbins,  and  upon  the  same  scale  as  figs.  8  and  4 ; 
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fig.  6f  is  a  Tiew  of  one  of  the  dd  bobbins,  with  the  groore 
or  pulley  at  its  end ;  and  fig.  7,  is  a  section  of  the  same, 
taken  through  the  groove  in  the  line  y,  jr. 

In  the  old  bobbin,  the  weight  has  always  the  same 
lererage  as  shewn  in  fig.  7,  whether  the  bobbin  be  full  or 
the  yam  nearly  expended  i  and  as  the  leverage  of  the  yam 
on  the  bobbin  is  continually  altering,  tiie  weight  never  acts 
witii  an  eqaal  tension ;  consequentiy,  when  the  bobbin  is 
ftill  of  worsted,  or  of  tiie  largest  diameter,  and  at  tiie 
greatest  leverage  or  radius,  it  draws  up  tiie  bullet  or  weight 
too  easily; — the  effect  of  tiiis  is  a  waste  of  worsted,  rough 
work,  and  a  loss  of  time,  in  springing  die  slack  threads  back. 

In  figs.  1  and  S,  a,  a,  a,  a,  represent  the  bobbins  sup- 
plied witii  yam,  and  mounted  each  on  its  own  axis  in 
frames  b,  i,  6,  6,  made  for  that  purpose.  Thus  each  bob- 
bin acts  by  itself,  and  cannot  interfere  with  any  of  the  sur- 
rounding ones.  The  bearings  in  which  the  isxles  of  the 
bobbins  are  mounted,  are  thin  plates  of  iron,  attached  in 
any  convenient  manner  tostripsof  wood;  consequently,  the 
amount  of  friction  offered  to  the  axles  of  tiie  bobbins 
against  tiieir  bearings,  must  be  very  small. 

The  figuring  yams  or  threads  are  passed  from  the  coil 
on  the  bobbins  through  metal  rings  d,  d,  and  returned  to 
the  Jacquard  apparatus,  or  to  the  loom,  in  the  usual  man- 
ner;  the  ring  df  is  attached  to  one  end  of  a  cord  e,  to  the 
otiier  end  of  which  is  a  pendant  weight/.  When  a  bobbin 
is  not  at  work,  the  ring  is  gradually  drawn  towards  the 
middle  of  the  firont  of  the  bobbin,  and  is  tiius  in  a  position 
to  pull  hard,  the  friction  being  caused  by  the  weighted 
cord  coiled  around  the  surface  of  the  yam,  and  by  this 
eflhct,  the  work  will  be  made  much  clearer  at  the  back. 

When  the  worsted  from  the  bobbin  is  drawn  up  in  the 
Jacquard  or  pattern,  the  additional  tension  is  released,  and 
allows  the  wire  to  be  easily  and  fully  covered. 
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The  patentee  claims  the  application  of  the  weighted  cord 
e,  or  any  other  weighted  cord,  strap,  or  chain,  directly  to 
the  coil  of  yam  on  the  bobbin,  by  means  of  which,  the 
leverage,  against  which  the  weight  pnlls,  becomes  gradually 
decreased,  in  proportion  as  the  yam  or  thread  on  the  bob- 
bin becomes  worked  up,  or  the  diameter  or  radius  of  the 
coiled  yam  reduced ;  and  secondly, — the  peculiar  method 
of  mounting  the  bobbins,  with  their  separate  axes,  in  their 
metal  frames  or  bearings,  as  above  described. — [InroUed 
at  the  Petty  Bag  Office,  December,  1840.] 

Specificadon  drawn  by  Metsn.  Newton  and  Beiry. 


To  William  Newton,  of  the  Office  for  Patents,  66, 
Chancery-lane,  in  the  county  of  Middlesex,  civil  engi^ 
neer,for  an  improved  machine  or  apparatus  for  weigh* 
ing  various  kinds  of  articles  or  goods, — being  a  com- 
munication. — [Sealed  19th  September,  1839.] 

In  Plate  III.,  fig.  1,  is  a  front  view  of  the  balance,  and 
fig.  S,  is  a  side  view  of  the  same,  a,  is  a  pulley,  the  axle 
of  which  being  formed  with  knife-edges  at  its  ends,  hangs 
in  pendant  bearings  b,  b,  made  &st  to  a  block  c,  above. 
The  knife«-edges  of  the  axle  are  exactly  in  the  axis  of  the 
pulley,  and  act  upon  the  centres  of  obtuse  angled  steel 
pieces,  let  into  the  bearings  b,  b,  for  the  purpose  of  re- 
ducing the  friction  as  the  pulley  vibrates.  An  arm  d,  in- 
serted into  the  periphery  of  the  pulley,  and  standing  in  a 
radial  direction  from  its  axle,  carries  a  cylindrical  or  other 
suitable  weight  e,  which,  with  its  arm,  vibrates  as  a  pen- 
dulum on  the  axle  of  the  pulley. 

A  rope  or  chain  f,  attached  at  one  end  of  the  pulley, 
passes  partly  round  or  over  the  periphery  of  the  pulley; 
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and  a  scale  g,  appended  to  the  rererte  end  of  the  rope,  is 
designed  to  reeeWe  the  goods  or  articles  to  be  weighed.  It 
will  be  perceived,  that  on  introducing  any  weighty  ma- 
teriala  into  the  scale  g,  the  rope  /,  will  draw  the  pulle j 
a,  partially  round  upon  its  axis,  and  in  ao  doing,  raise  the 
ana  df  and  weight  e,  which  operate  as  a  oounterpoiie  to 
the  contents  of  the  scale.  A  stationary  quadrant  h.  A,  is 
firmly  attached  to  the  block  e,  and  has  a  graduated  arc  t,  t, 
marked  on  the  lace  of  it ;  and  an  index  ^,  fixed  to  the  axle 
of  the  pulley  a,  moves  upon  the  face  of  the  graduated  arc 
as  the  pulley,  with  the  weighted  arm,  vibrates.  In  order 
to  ascertain  the  weight  of  any  article  placed  in  the  scale, 
the  graduated  arc  must  be  marked  with  divisions,  corre- 
sponding to  ounces,  pounds,  or  hundreds,  or  any  other 
required  weights  which  the  apparatus  may  be  calculated  to 
weigh«  The  draft  of  the  rope  or  chain  f,  will  cause  the 
pulley  to  turn  more  or  less  on  its  axb,  according  to  the 
weight  of  the  goods  in  the  scale,  which  will  be  opposed 
by  the  weight  of  the  arm  and  counterpoise  cf,  e ;  and  when 
the  balance  between  the  two  is  attained,  that  is,  on  the 
vibrating  parts  becoming  quiescent, — the  index  J,  will  be 
stationary,  and  point  to  the  division  on  the  graduated  arc 
if  f,  which  indicates  the  amount  of  weight  in  the  scale* 
The  drawing  exhibits  an  empty  scale,  under  which  circum* 
stance  the  index  will  point  to  0  upon  the  graduated  arc, 
and  the  weighted  arm  hang  nearly  perpendicular;  but  the 
moment  that  any  weight  is  placed  in  the  scale,  its  pre- 
ponderance will  draw  the  pulley  round  and  raiae  the 
weighted  arm,  and  also  the  index,  and  thereby  indicate  the 
amount  of  weight  contained  therein. 

The  ccmstruction  of  the  apparatus  naturally  limits  the 
vibratory  action  of  the  weighted  arm,  within  the  arc  of  a 
quadrant,  from  the  perpendicular  pendant  position,  which 
is  that  of  rest,  and  the  horizontal  position — that  of  the 
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greatest  leverage  or  counterpoising  power.  It  will  also  be 
perceivedi  that  the  cord  or  cbain>  by  which  the  scale  is 
suspended,  always  acting  on  the  periphery  of  the  pulley, 
and  at  the  same  distance  from  its  centre,  tlie  leverage  there 
will  be  at  all  times  the  same,  providing  the  machine  is 
correctly  made,  and  in  order*  He  weight  e,  being  adjusted 
to  the  graduated  arc,  and  fixed  upon  its  rod  cf,  which  must 
be  done  with  great  accuracy,  the  operation  of  the  weighing 
machine,  and  the  movements  of  its  index,  cannot,  imder 
any  circumstance,  do  otherwise  than  indicate  the  true 
weight  of  the  goods  or  articles  placed  in  the  scale,-— the 
friction  being  reduced  to  the  lowest  possible  amount,  there 
being  no  toothed  gear,  and  the  only  rubbing  parts,  the  ends 
of  the  axle,  wHich  are  contracted  to  knife  edges.— -[/nro2feiif 
at  the  RolU  Chapel  Office,  March,  1840.] 

Speciflcation  drawn  by  Meisrs.  Newton  and  Berry. 


To  John  Henrt  Ro doers,  of  Birmingham,  in  the  county 
of  Warwick,  merchant  and  manufacturer,  for  improve- 
ments in  clasps  or  fastenings,  and  connecting  pieces, 
principally  applicable  to  certain  articles  of  dress, — 
being  a  communication  from  a  foreigner  residing 
airomf.— [Sealed  18th  May,  1839.] 

These  improvements  in  clasps,  buckles,  or  other  &stenings 
or  connecting  pieces,  piinoipally  applicable  to  wearing 
apparel,  consist,  in  the  first  instance,  in  the  adaptation  of  a 
lever  to  buckles  or  clasp  fastenings,  as  a  substitute  for  the 
pointed  tongue,  commonly  used ;  in  the  second  instance, 
in  the  adaptation  of  a  spring  atop  to  a  clasp,  catch,  or  other 
fastening,  for  the  purpose  of  retaining  the  connection  be- 
tween the  two  parts  when  united,  or  in  a  holding  position ; 
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and  in  the  third  insttocei  in  an  improved  method  of  con- 
necting the  parts  of  braces  together. 

In  Plate  IL,  fig.  1,  exhibits  an  ornamental  buckle,  with 
a  band  or  ribbon  attached  to  it ;  fig.  S,  is  a  sectionj  taken 
horizontally  through  the  same ;  and  figs.  3j  4,  and  5,  repre- 
sent another  form  of  buckle,  constructed  on  the  same  im« 
proved  principle,  a,  a,  is  the  outer  frame  of  the  buckle ; 
b,  bf  the  lever,  substituted  for  an  ordinary  tongue,  which 
turns  upon  pivots  at  c,  c.  One  end  of  the  bandage  or 
strap  is  to  be  attached  to  the  bar  d,  and  the  other  end  of 
the  bandage  or  strap  is,  when  drawn  tight,  to  be  passed 
under  the  front  part  of  the  frame  and  over  the  edge  of  the 
lever,  and  then  under  the  back  part  of  the  firame,  as  shewn 
in  figs.  7  and  8.  The  front  edge  of  the  lever  i,  will,  by 
the  tension  of  the  band  or  strap,  be  pressed  down  upon  the 
front  part  of  the  frame  a,  so  as  to  pinch  it  tightly,  and  pre- 
vent the  band  or  strap  from  slipping  from  its  hold,  as 
securely  as  if  a  pointed  tongue  or  tongues  were  protruded 
through  the  band  or  strap. 

Fig.  8,  shews  a  horizontal  section  of  the  buckle  and  its 
strap ;  fig.  9,  the  adaptation  of  such  a  buckle  to  the  back 
part  of  a  stock.  A  buckle  of  this  construction  is,  however, 
applicable  to  a  great  variety  of  situations,  which  it  is  un- 
necessary to  shew. 

The  improvements  in  clasps,  catches,  hooks,  or  other 
such  fastenings,  consist  in  the  adaptation  of  a  spring-stop, 
which,  when  the  two  parts  of  the  clasp  or  other  fiistening 
are  put  together,  shall  prevent  their  separation  until  the 
spring-stop  is  withdrawn. 

Fig.  10,  represents  a  piece  of  plate  brass,  or  other  metal, 
cut  or  stamped  into  a  suitable  form,  having  a  portion  of 
d^e  middle  of  the  plate  cut  through  in  the  shape  of  a  long 
tongue.  This  piece  of  plate  is  then  to  be  bent  up  in  the 
form  shewn  in  the  face  view,  fig.  11,  and  section  or  edge 
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view,  fig,  12;  a,  coostituting  the  plate  of  the  dasp  b^  the 
catch  or  hook  at  bottom,  and  the  middle  part  c,  being  bent 
into  the  shape  of  a  spring.  Fig.  13,  shews  the  &ce  of  the 
spring-clasp,  when  so  made.  The  staple  or  loop  of  wire, 
intended  to  be  connected  to  the  clasp,  is  represented  at  figs. 
14  and  15.  The  staple  being  passed  over  the  hook  6,  is  to 
be  brought  down  into  the  recess  of  the  hook,  below  the 
spring  c,  which  will  confine  the  staple  and  prevent  its  pass- 
ing out  of  the  hook,  until  the  spring-stop  is  pressed  back, 
so  as  to  release  it. 

Another  modification  of  clasp,  having  a  similarly  con- 
structed spring-stop,  is  shewn  at  fig.  16,  and  an  edge  view 
or  section,  as  at  fig.  17.  Fig.  18,  represents  a  crutch*  ended 
catch,  intended  to  be  coupled  to  the  clasp. 

The  crutch  end  rf,  of  the  catch  being  introduced  into  the 
recess  of  the  clasp  e,  ^,  it  is  to  be  drawn  down  past  the 
spring  c,  until  the  crutch  comes  against  a  cross-bar  or  rest 
/,  when  the  bent  end  of  the  spring  will  act  as  a  stop  and 
prevent  the  crutch-end  of  the  catch  from  releasing  itself 
from  the  clasp,  until  the  spring  is  pressed  back.  Fig.  19, 
shews  a  similarly  constructed  clasp,  in  two  positions,  of  a 
smaller  size ;  and  fig.  ^,  a  dasp,  like  fig.  13,  suited  to  a 
gaiter-strap. 

Another  mode  of  making  a  clasp  is  shewn  at  fig.  SI, 
which  represents  a  piece  of  plate  brass,  or  other  metal, 
stamped  out  to  the  desired  shape ;  the  upper  part  is  then 
bent  down  to  form  the  spring  &,  and  the  lower  part  bent 
up  to  produce  the  hook,  as  shewn  in  the  front  and  edge 
views,  figs.  S3  and  23. — This  sort  of  clasp  may  also  be 
applied  to  trousers  or  gaiter-straps. 

It  is  perhaps  scarcely  necessaiy  to  say,  that  the  spring- 
stop  may  be  made  separate  from  the  plate,  and  soldered  or 
rivetted  on  in  its  place.  Hooks  and  eyes,  formed  of  wire, 
may  be  made  with  a  spring-stop,  on  the  same  principle. 
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Fig.  24,  shews,  in  two  positions,  %  hook  formed  of  bent 
wire,  having  a  spring-stop  c ;  and  fig.  25,  shews  another 
mode  of  bending  wire  to  form  a  hook,  with  a  spring-stop  c, 
and  also  the  manner  in  which  the  wire  e  je  or  catch  is  held 
by  the  springHitop  of  the  hodc,  when  they  are  connected. 
Fig.  26,  shews,  upon  a  smaller  scale,  the  last-described  hook 
and  eye,  in  seferal  positions,  both  before  and  after  the 
hook  has  been  bent  up.  f^.  27,  represents  a  pair  of 
braces,  for  holding  up  the  waistband  of  a  pair  of  trousers, 
in  which  the  two  improvements  of  the  buckle  and  clasp  are 
combined ;  and  also  one  of  the  improved  modes  of  connect- 
ing the  parts  of  braces  together,  a,  a,  represent  the  lever 
buckles,  through  which  the  straps  b,  a,  are  passed,  as  de- 
scribed above.  The  end  of  the  buckle-frame  is  a  plate,  cut 
or  stamped  to  the  desired  form,  and  bent  up  as  the  clasp 
above  described,  c,  c,  are  the  buttons  to  be  fastened  to 
the  waistband  of  the  trousers,  the  face  of  the  button  having 
a  loop  formed  upon  it,  shewn  in  the  edge  view.  The  end 
or  hook  of  the  dasp  is  to  be  passed  over  the  loop  of  the  but- 
ton, in  doing  which,  the  spring  will  be  pressed  back,  and 
when  the  hook  has  thus  taken  hold  of  the  button,  the 
spring  wUl  stop  or  prevent  the  clasp  from  becoming  disen* 
gaged.  In  this  figure  is  also  shewn  one  of  the  improved 
methods  of  connecting  the  upper  parts  or  shoulder  straps 
of  braces  to  the  lower  ones. — It  consists  in  the  application 
of  a  ring  a,  placed  between  two  double  bars  or  holding 
pieces  i,  6,  and  connected  thereto  by  a  ring  xx  loose  joints 
at  e,  c.  The  upper  and  lower  straps  of  die  braces  are  to 
be  passed  through  the  spaces  between  the  double  bars  i,  fr, 
as  shewn  in  the  figure.  This  improved  connection  will 
allow  the  braces  to  alter  Iheir  position,  and  accommodate 
themsdves  to  the  motion  of  the  body  of  die  wearer. 

Fig.  28,  shews  another  of  diese  improved  methods  of 
connecting  the  upper  and  lower  straps  of  braces  together ; 
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in  this  instance,  the  same  kind  of  metallic  connectioii  is 
adopted  as  in  fig.  SH^  excepting  that  the  space  between  the 
two  lower  bars  is  divided  by  a  partition  or  stop  e,  and  the 
lower  straps  of  the  braces  are  formed  of  two  distinct  rib« 
ands,  tapes,  or  straps,  each  of  which  are  passed  through 
the  space  between  the  double  bars  &,  6,  and  separated  from 
one  another  by  the  partition  e^  as  shewn  in  the  drawing* 
This  mode  of  forming  the  connections,  gires  a  kind  of 
double  purchase  or  draft,  and  forms  a  better  and  more 
flexible  union  between  the  tno.-^lInroUed  ai  the  Rolls 
Chapel  Office^  November ^  18S9k] 

specification  drawn  by  Mesan.  Newton  and  Berry* 


To  Hbnry  Hohtley  Mohum,  of  the  Regents  Pari,  M.D. 

for  his  invention  of  improvements  in  the  composition 

and  mamtfacture  offuel^  a$ul  in  furnaces  for  the  con^ 

sumption  of  such  and  other  yiielL— ^[Sealed  8th  Novent^ 

her,  1888.] 

There  are  three  features  of  novelty  proposed  under  this 
patent;  firstly, — the  composition  of  an  artificial  fuel; 
secondly^ — the  machinery  by  which  this  fuel  is  compounded 
and  made  into  cakes,  suitable  for  stowage  and  use ;  and 
thirdly, — some  peculiarities  in  the  construction  of  the  fur- 
nace of  a  boiler,  in  which  the  improved  fuel  is  to  be 
consumed. 

The  materials  to  be  compounded  for  manufacturing  the 
fuel,  are  peat  moss  or  moss  earth,  clay,  earthy  slime,  alluvial 
deposit,  coke,  animal  matters,  sBch  as  excrement,  and  green 
vegetables.  These  are  to  be  mixed  with  pitch,  asphalte, 
bitumen,  resin,  or  naptha,  and  also  bark  or  grotuid  wood,  and 
(he  shells  of  any  kinds  of  fruit. 

TOL.   XX.  B 
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These  substances,  or  such  of  them  as  are  emplojed,  axe 
to  be  first  reduced  to  powder  by  the  most  convenient  means, 
and  then  mixed  together  in  a  pug  mill|  as  usually  employed 
by  brick-makers  for  mixing  their  clay  and  breeze*  After 
this,  the  materials  are  to  be  moulded  into  blocks  or  bricks 
by  machinery,  similar  to  that  employed  for  moulding  bricks, 
seTeral  constructions  of  which  are  shewn  by  drawings,  but 
not  claimed  as  possessing  any  novelty,  except  in  its  ap- 
plication to  the  mixing  and  moulding  of  the  fueL 

The  improved  construction  of  furnace  for  burning  this 
composition  fuel,  or  any  other  kind  of  fuel,  is  shewn  in 
several  figures,  in  connection  with  a  steam  boiler,  and  is 
stated  to  be  formed  upon  more  correct  philosophical  prin- 
ciples than  any  hitherto  known.  The  only  feature  of 
novelty  however  proposed,  is  the  peculiar  shape  of  the  pas- 
sage, by  which  atmospheric  air  is  supplied  to  the  furnace. 
The  cold  air  enters  by  openings  below  in  front  of  the  brick- 
work, and  proceeds  up  passages,  formed  at  the  sides  and 
back  of  the  furnace,  and  thence  down  similar  passages, 
I)arallel  to  the  former,  in  contact  with  the  furnace ;  and 
ultimately  into  a  close  ash-pit.  In  this  contorted  course, 
the  air  becomes  rarified  by  abstracting  heat  from  the  for- 
nace,  and  so  passes  up  through  the  fire-grate,  in  a  rapid 
current,  and  heated  state,  to  support  the  combustion.*^ 
[Inrotted  in  ike  Inrolment  ()ffice,  May,  1839.} 


To  Georok  Edmund  Donisthorpjb,  qf  Leicester,  ma- 
chine-makeTp  for  certain  improvements  in  machinery 
or  apparatus  for  combing  and  preparing  wool  and  other 
textile  substances* — [Sealed  7th  November,  1840.] 

The  present  improvements  in  machinery  or  apparatus  for 
combing  and  preparing  wool  and  other  textile  substances^ 
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apply,  in  the  first  place,  to  improvements  upon  the  ma^ 
chinerj  or  apparatus,  described  in  the  specification  of  albrmer 
patent,  granted  to  the  patentee,  in  conjunction  with  Henry 
Rawson,  of  Leicester,  hosier, — and  consist  in  certain  novel 
or  improved  arrangements  and  constructions  of  machinery, 
for  giving  the  required  motions  to  the  combs  and  <»rtaia 
other  parts.  Secondly, — the  improvements  apply  to  another 
arrangement,  construction,  or  modification  of  machinery  or 
apparatus,  wherein  one  set  <^  the  combs  have  a  circular  or 
revolving  motion,  and  the  other  an  up  and  down  or  vertical 
movement,  in  contra-distinction  to  the  former,  wherein  one 
set  of  combs  have  a  horizontal  or  longitudinal  slicUng  mo- 
tion, and  the  other  a  vertical  up  and  down  motion ;  and 
thirdly, — the  improvements  apply  to  a  novel  or  improved 
method  of  heating  the  combs  employed  in  machines  for 
combing  wool,  and  consist  in  the  application  and  use  of 
hot  water,  or  hot  soap  and  water,  or  a  mixture  of  hot  oil 
and  water,  or  other  hot  fluids,  as  the  heating  medium  em* 
ployed  to  heat  the  combs ;  some  of  which  fluids  will,  at  the 
same  time,  give  a  degree  of  moisture  to  the  wool,  flax,  or 
other  material,  and  thereby  materially  assist  the  operation 
of  combing  and  preparing  wool  or  other  textile  substances. 

In  Plate  III.,  fig.  1,  is  a  vertical  section,  taken  longi- 
tudinally through  the  machine,  the  side  facings  being  re- 
moved to  expose  the  mechanical  agents  employed  to  actuate 
the  combs;  fig.  %  is  a  plan  view  of  the  same ;  and  fig.  3, 
a  vertical  cross  section. 

In  this  machine,  it  will  be  perceived,  there  are  two  sets 
of  combs,  moving  horizontally,  and  acting  in  conjunction 
with  two  sets  moving  vertically,  as  in  the  former  patent, 
a,  a,  is  the  firame-work  of  the  machine ;  g^  g,  are  the 
combs,  working  longitudinally,  in  order  to  comb  out  the 
wool,  and  are  mounted  on  the  sliding  tables  or  carriages 
A,  A|  as  in  the  formet  machines ;  f ,  »,  are  the  holders,  with 
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their  handles^',^.  The  holders  have  the  forked  projectioiia 
1*9  •*»  on  their  under  tide,  and  are  moved  to  and  firo  acroM 
the  machine^  in  their  proceia  of  operation^  by  means  of 
the  rocking-frame  and  levers  kf  and  k^^  having  their  ful- 
pra  at  the  lower  end  on  the  rod  /,  mounted  in  bearings 
in  the  firame-work*  The  middle  lever  k^^  carries  a  stud  m^ 
which  takes  into  the  grooved  or  doable  cam  n,  on  the  shaft 
et  placed  crosswajs  of  the  machine*  and  turning  in  bearings 
OB  the  8ide-(rames«  This  shaft  is  actuated  by  means  <^  a 
worm-wheel  1»  oa  the  main  driving  shaft  2,  taking  into  a 
worm*pinion  S«  on  the  shaft  e ;  and  up<»i  this  shaft  are 
mounted  pinions  a,  a,  taking  into  the  intermediate  wheels 
6i  bi  in  gear  with  the  wheel  c»  c,  mounted  on  short  axle^ 
df  dt  turning  in  bearings  in  the  frame-work;  and  upon 
these  short  shafts  d^  d,  are  mounted  the  pairs  of  excentric 
tappets  4, 4,  for  regulating  the  inward  progressive  motion 
of  the  combs  g,  g^  as  hereafter  described;  and  which| 
together  with  certain  parts  and  movements  of  the  saddles 
or  holders  of  the  combs  ^„  g,  are  used  in  lieu  or  in  place  of 
the  gauge-plates  in  the  former  patent. 

The  main  driving-shaft  2^  turns  in  proper  bearings  at 
^acb  end  of  the  firaxne-work,  and  is  driven  by  means  of  a 
band  or  strap,  passed  from  any  first  mover  to  the  pulley  5. 
mounted  on  a  pin  or  stud,  projecting  from  the  firame-work. 
This  pulley^  when  revolving,  carries  with  it  the  pinion  6, 
taking  into  the  driving-wheel  7,  on  the  end  of  die  main 
shaft  2 ;  and  upon  this  shaft,  the  grooved  or  double  cams 
8>  8,,  are  mounted,  which  give  the  forward  and  backward 
horizontal  motion  to  the  combs  g^  g^  by  means  of  the 
levers  9,  9,  having  their  fulcra  on  the  shafts  10,  10, 
placed  across  the  machine,  and  turning  in  bearings  in  the 
side-framing.  The  Levers  9,  9,  have  pias  or  studs  11,  11» 
fixed  on  them,  which  take  into  the  grooves  12,  12,  formed 
in  the  cams  8,  8,  and  their  upper  ends  are  connected  to 
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the  under  side  of  the  tables  or  comb-carriers  h,  A,  by  means 
of  the  pins  13»  13^  which  take  into  forked  pieces  14^  14*« 
attached  to  the  under-side  of  the  carriers  h ;  and  by  these 
means^  the  combs  g^  g^  will  be  moved  backward  and  forward 
along  the  machine ;  for  as  the  cams  8^  8«  revdve,  the  levers 
9,  9y  will  give  them  the  required  combing  motions. 

The  holding  combs  m,  m,  are  mounted,  with  their  irame 
Hi  <m  the  sliding-rod  o>  moving  through  the  cross-head  p» 
supported  in  the  framing  a.  On  the  shaft  2|  is  mounted 
the  ezcentric  or  cam  15,  which  revolving  immediately  un* 
der  the  end  of  the  rod  0|  forces  it  upwards,  an  anti-fnction 
roller  IB,  being  placed  on  the  lower  end  of  the  shaft  to 
facilitate  this  motion* 

The  holding  combs  descend  gently  and  bring  the  wool 
or  material  upon  the  combs  jf,  g^  whenever  they  are  brought 
inwards  by  the  action  of  the  excentric  8«  and  levers  9 ;  the 
shape  of  the  groove  IS,  in  the  excentrics,  determining  the 
time  the  combs  g^  shall  rest  or  remain  quiescent,  while  the 
holding  combs  descend  or  rise*  The  method  of  regulating 
the  gradual  progressive  acti<m  of  the  combs  g^  g,  inwards, 
upon  the  vfooI  or  other  material,  in  order  that  ijiej  may 
begin  operating  near  to  the  end  of  the  staple,  or  not 
enter  too  &r  into  it  at  first,  is  regulated  in  the  following 
manner : — 

The  prongs  14*,  of  the  forked  parts  of  the  holders  or 
saddles,  are  made  elastic,  and  attached  to  rods  17,  sliding 
through  holes  in  the  other  prongs,  marked  14j  and  have  also 
compressed  coiled  springs  18,  acting  between  the  pieces  14^ 
and  a  cross-bar  19,,  attached  to  the  rods  17 1  and  against 
this  elastic  or  yielding  piece,  the  pin  ojf  stud  13^  acts,  in 
bidngii]^  the  comba  inwards  or  towards  the  middle  of  the 
QMtfhine ;,  and  as  the  mo^ioa  of  the  levers  9,  9,  must  always 
be  the  same,  althoiiigh  tbe  motions  of  the  combs  g,  are  un- 
equa},. — the  meaas  adopted  to  effect  this^  are  shewn  in  the 
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drawings.  Upon  the  saddle  or  carrier  h,  k,  are  fixed  the 
arms  or  levers  20^  90,  the  ends  of  which  come  into  con- 
tact at  each  inward  motioUi  with  the  tappets  or  cams  4,  4, 
upon  the  short  shafts  d,  d ;  and  according  to  the  position 
these  tappets  are  in,  so  will  the  lever  arms  20, 20|  be  arrested 
or  stopped  in  their  movement,  and  consequently,  the  saddles 
and  combs  also.  This  is  shewn  by  the 'dotted  lines  in 
fig.  1,  which  represent  the  parts  when  beginning  to  work 
on  a  fresh  charge  of  wool,  placed  in  the  holding  combs  m  ; 
the  tappet  4, 4,  and  arms  20,  80,  retarding  the  progress  of 
the  carrier,  or  saddle  and  combs  g^  and  keeping  them  back, 
while  the  pieces  14*,  are  allowed  to  be  moved  forward ;  the 
springs  18, 18,  yielding  to  the  action  of  the  levers  9, 9 ;  and 
as«the  tappets  4,  4,  revolve  gradually,  their  smaller  radius 
will  come  opposite  or  be  presented  to  the  end  of  the  lever 
arms  20,  20,  and  allow  the  combs  jf,  jf,  at  each  motion, 
to  come  nearer  to  the  combs  m,  until  they  are  nearly  in 
contact,  when  they  will  be  allowed  to  operate  upon  the 
material,  until  it  is  sufficiently  combed  or  prepared. 

The  arrangements  of  machinery  constituting  the  second 
part  of  the  improvements,  is  shewn  at  figs.  4  and  5,  which 
are  representations  of  a  single-action  machine;  that  is, 
having  but  one  holding  comb,  and  one  pair  of  drawing 
combs.  Fig.  4,  is  a  partial  vertical  transverse  section,  and 
fig.  6,  a  iront  view  of  the  machine,  a,  a,  is  the  frame- 
work ;  gy  gy  are  the  combs  for  combing  out  the  charges  of 
wool,  mounted  upon  arms  34,  and  S5,  affixed  to  the  shaflt 
36.  These  arms  have  a  rotary  motion,  communicated  to 
them  by  means  of  a  band  passed  over  the  rigger  37,  which 
is  mounted  on  an  axle,  and  carries  the  pinion  SB,  taking 
into  the  toothed  wheel  39,  on  the  shaft  40, — turning  in 
proper  bearings  in  the  side-framing.  This  wheel  99,  takes 
ihtd  another  wheel  41,  on  the  end  of  the  axle  SQ,  of  the 
arms  35,  35.    A,  A,  are  the  saddles  or  carriers  upon  which 
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the  holding  combs  M,  m,  are  placed.  These  holders  are 
mounted  upon  the  crank  arms  4&,  affixed  to  the  cross-rod 
or  shaft  43,  which  rod  is  passed  through  and  turns  in  aper- 
tures formed  in  the  vertical  guide  rods  o,  having  the  re- 
quired up  and  down  motion  communicated  to  them  by  the 
means  hereafter  described. 

Upon  the  end  of  the  cross-rod  or  shaft  43,  is  affixed 
another  crank-arm  or  lever  44,  carrying  at  its  extremity 
an  anti-friction  or  truck-roller  45,  acting  in  the  stationary 
curved  groove  or  slot  46,  formed  in  a  piece  or  plate  47,  at- 
tached to  the  side-framing  of  the  machine.  The  up  and 
down  movement  of  the  vertical  rods  o,  o,  is  effected  by  the 
following  means : — 

Upon  the  shaft  or  axle  40,  are  moiuted  the  cams  or  ex- 
eentrics  48,  which  act  upon  anti-friction  rollers  on  one  end 
of  the  levers  49,  having  their  fulcra  on  pins  or  studs,  on 
the  side-framing.  The  other  ends  of  these  levers  act  upon 
anti-friction  rollers  50,  mounted  upon  pins  or  arms,  pro- 
jecting from  the  vertical  rods  o,  o ;  and  it  will  be  seen,  that 
according  to  the  shape  of  the  cams  48,  and  their  rotation, 
so  will  the  upward  and  downward  movements  of  the  combs 
M,  H,  be  regulated ;  and  that  as  the  levers  42,  with  their 
arms  44,  and  axes  43,  are  mounted  on  the  vertical  rods  o,  o, 
the  guide-slot  or  groove  46,  by  means  of  the  roller  45,  will 
cause  the  comb  m,  to  take  the  required  movement,  so  as  to 
keep  them  in  the  proper  position  towards  the  combs  g,  g. 

In  order  to  regulate  the  progressive  action  of  the  combs 
g»  gt  upon  the  charge  of  wool  or  other  material,  the  follow- 
ing mechanism  is  adopted.  Upon  the  shaft  40,  is  placed 
the  worm  51,  which  takes  into  a  wheel  52,  upon  the  shaft 
53,  turning  upon  bearings  in  the  frame-work;  and  upon  the 
other  end  of  this  shaft  is  mounted  the  excentric  or  cam  5^ 
against  the  periphery  of  which,  the  piece  55,  on  the  cross- 
bar  56,  of  the  vertical  rods  o,  o,  comes  into  contact,  and 
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arrests  them  in  their  descending  motion;  the  smaller 
diameter  of  the  excentric  54,  as  it  revolvesi  coming  op* 
posite  the  piece  55,  which  consequently  regulates  the  ex- 
tent to  which  the  charge  of  wool  shall  be  presented  to 
the  action  of  the  combs  g^  gt  during  the  operation  of 
combing.  The  mechanism  for  giving  the  to  and  fix>  motion 
of  the  combs  g^  gf  crosswise  of  the  machine,  is  not  shewn, 
as  the  method  described  in  the  former  machine,  may  be 
readily  applied  to  this. 

The  method  of  heating  the  combs  by  the  application  of 
hot  water,  hot  soap  and  water,  or  a  hot  mixture  of  oil  and 
water,  or  hot  oil,  or  any  other  suitable  fluid,  as  the  heating 
medium,  is  effected  in  the  following  manner  :^* 

A  vessel  of  wood,  metal,  or  earthenware,  of  convenient 
length  and  breadth,  to  receive  the  combs,  is  made,  and 
pipes  or  flues  heated,  either  by  steam,  or  any  other  con- 
venient 'means.  The  vessel  is  to  be  filled  with  the  fluid, 
and  when  it  has  become  heated  to  the  required  degree, 
the  combs  are  immersed  in  the  same,  and  retained  therein 
until  they  have  become  sufficiently  heated  for  the  purpose 
of  combing,  when  they  are  removed  by  the  attendant,  and 
applied  to  the  filling-frame,  where  they  receive  their  supply 
of  material,  and  are  immediately  affixed  to  the  holders  or 
carriers  h,  A,  of  the  combing  machine,  and  replaced,  before 
they  get  cold,  by  fresh  heated  combs. 

The  patentee  claims  the  novel  or  improved  arrangementi 
and  constructions  oi  machinery  for  combing  and  preparmg 
wool  and  other  textile  materials,  to  which  such  machinery 
or  apparatus  may  be  applicable ;  and  particularly  the  appli- 
cation and  use  of  the  cams  or  exoentrics,  as  the  mechanical 
agents  for  giving  the  required  motions  to  the  combs,  and 
also  giving  to  the  holding  combs  the  required  movements 
in  respect  to  the  rotary  motion  of  the  combs,  so  as  to  bring 
the  wool  or  other  material  gradually  under  their  operation* 
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And  lastljy  the  application  and  use  of  the  hot  fluids  or 
liquids,  hereinbefore  named,  as  the  heating  media  for 
heating  the  combs  in  wool-combing  machines,  or  those  used 
for  other  textile  substances. — [InroUed  at  the  Petty  Bag 
Office,  May,  1841.] 

Specificadoa  drawa  by  MeMrs.  Newton  and  Berry. 


To  Floride  Heindryckx,  of  Fenehurch-^treet,  in  the 

city  of  London,  engineer,  for  certain  improvememts  in 

the  construction  and  arrangement  of  fire-places  and 

furnaces,  applicable  to  various  useful  purposes. — Sealed 

34th  April,  1841.] 

This  invention  of  certain  improyements  in  the  construction 
and  arrangement  of  fire-places  and  furnaces,  consists  in  the 
suppression  of  the  ordinary  fire-bars  of  stoves,  furnaces,  or 
fire-places,  and  in  place  thereof  constructing  the  said  fire* 
places  with  inclined  sides;  and  sometimes,  in  conjunction 
with  this  novel  construction,  employing  a  single  indented 
bar  or  shaft,  for  the  purpose  of  regulating  the  combustion 
of  the  fuel ;  or  in  place  of  the  indented  bar  or  shaft,  a 
receiver  for  metal  may  be  employed,  when  the  improved 
funmce  is  applied  to  the  smelting  of  metals. 

The  effect  of  this  new  arrangement  or  construction  of 
furnaces  or  fire-places,  is,  that  the  fuel  descends  by  its 
own  gravity  towards  the  opening  of  the  air  passage,  and 
the  air  cannot  enter  the  internal  part  of  the  fire-place  with- 
out passing  through  a  body  of  ignited  fuel ;  and  the  result 
is,  the  more  advantageous  employment  of  the  caloric  given 
out,  and  consequently  the  production,  with  a  given  quantity 
of  fuel,  of  a  greater  degree  of  heat  than  in  ordinary  fire* 
places,  or  of  an  equal  degree  of  heat  with  a  smaller  quan* 
tity  of  fuel. 
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This  new  construcdon  of  fire-place  may  be  advan- 
tageoaaly  applied  to  every  purpose  for  which  furnaces  are 
used. 

Sometimes  it  may  be  found  desirable,  when  applying  the 
invention  to  locomotive  and  some  other  purposes,  to  em- 
ploy two  or  more  fire*placeS|  in  combination,  under  one 
arch  or  dome. 

In  Plate  III.,  fig.  1,  represents  a  horizontal  section  of 
the  most  simple  construction  of  the  furnace,  and  fig.  S,  is 
a  transverse  section  of  the  same,  taken  in  the  line  a,  b,  of 
fig.  1.  The  inclined  sides  are  shewn  at  0,0;  they  are 
made  of  stone  or  fire-brick,  and  are  supported  by  strong 
iron  plates  of  iron  6,  i,  which  are  sustained  by  bearings 

c,  C,  Ct 

When  the  furnace  is  employed  for  locomotire  purposes, 
the  inclined  sides  may  be  made  of  copper,  iron,  or  other 
metals*  The  ash-pit  is  seen  at  d,  rf,  and  e,  e,  e,  are  flues 
or  tubes,  communicating  with  the  chimney. 

When  the  furnace  is  employed  for  smelting  metals,  a 
receiver,  into  which  the  molten  metal  descends,  is  applied 
to  the  bottom  of  the  fire-place,  as  shewn  by  dots  at  /*,  in 
fig.  3;— jT,  fig.  1,  is  an  opening  made  in  the  front  of  the 
furnace,  for  the  purpose  of  stirring  the  fire. 

Fig.  3,  represents  a  modification  of  the  above,  in  which 
a  longitudinal  bar  or  shaft  h,  is  employed,  which  extends 
the  whole  length  of  the  bottom  of  die  furnace.  This  bar 
or  shaft  is  made  of  a  peculiar  form,  and  mounted  in  bear^ 
logs  c,  c,  c,  to  allow  of  its  being  turned  on  its  axis,  for  the 
purpose  of  bringing  down  the  cinders,  and  also  regulating 
the  combustion  of  the  fuel.  Fig.  4,  represents  a  transverse 
section  of  the  bar  or  shaft  h ;  fig.  5,  a  plan  or  horizontal 
view  of  a  portion  of  the  same,  shewing  the  manner  of 
mounting  it  in  its  bearings  c,  c ;  and  fig.  6,  represents  an 
end  view  thereof. 
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It  will  be  seen  by  referring  to  these  tbree  figures^  that 
the  bar  or  shaft  is  indented  on  two  sides,  the  other  two 
sides  being  plain  or  cylindrical.  It  will  therefore  be  evi- 
dent, that  when  the  indented  sides  of  the  shaft  are  pre- 
sented to  the  plates  b,  b,  of  the  furnace,  that  air  is  allowed 
freely  to  ascend  between  the  shaft  and  the  plates,  and  act 
upon  the  fire ;  but  when  the  plain  or  cylindrical  side  is 
turned  and  presented  to  the  plates  b,  6,  the  air  is  prevented 
from  entering  the  fire-place,  and  consequently  the  fire  will 
be  extinguished.  It  is  evident,  therefore,  that  by  turning 
this  bar  or  shaft  in  its  bearings,  the  combustion  of  the  fuel 
may  be  regulated  to  the  greatest  nicety. 

Fig.  7,  represents  an  external  view  of  the  furnace ;  i, 
being  the  fire-door,  and  J^  a  hole  for  observing  the  state  of 
the  fire ;  A,  is  a  lever  for  turning  the  bar  or  shaft  A ;  and  /, 
is  a  trap,  for  the  purpose  of  raising  and  lowering  the  bar 
or  shaft  A,  when  wishing  to  empty  the  fire-place. 

The  patentee  does  not  confine  himself  to  the  precise 
arrangement  herein  shewn,  nor  to  any  particular  angle,  at 
which  the  sides  a,  a,  of  the  fire-place  or  furnace  are  to  be 
made ;  but  he  claims,  first,  the  suppression  of  the  ordinary 
fire-bars  of  furnaces  or  fire-places,  and  in  lieu  thereof, 
constructing  the  said  fire-places  or  furnaces  with  inclined  , 
sides,  as  above  described;  and  secondly, — the  employment 
of  a  bar  or  shaft,  for  the  purpose  of  regulating  the  com- 
bustion of  the  fuel,  as  above  described. — [InroUed  at  the 
Petty  Bag  Office,  October,  1841.] 

SpecificatioD  drawn  by  Messrs.  Newton  and  Berry. 
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(CoDtiDued  firom  jMige  460,  Vol.  XIX.) 

**  On  the  formation  of  Embankments  and  the  filling-in  behind 

retaining  IValb." 

By  John  B.  Hartley,  M.  Inst.  C.  E. 

The  numerous  failures  of  the  embankments  in  the  construction 
of  railways,  and  the  constant  occurrence  of  defects  in  retaining 
walls,  induced  the  author  to  offer  some  remarks  upon  the  subject. 

He  first  examines  the  ordinary  mode  of  commencing  the  em- 
bankment at  the  contemplated  finished  level,  and  proceeding  with 
the  work  at  that  height  throughout,  leaving  the  material  to  find 
its  own  inclination;  forming  the  required  slopes  on  the  sides 
when  the  filling  is  completed.     This  he  contends  (although  with- 
out doubt  the  most  rapid  mode  of  proceeding)  is  defective  in 
principle,  for  the  material,  as  it  is  deposited,  forms  layers  or 
strata  at  such  an  inclination  as  its  nature  permits,  and  always  has 
a  tendency  to  slide  in  the  direction  of  the  slope.     In  such  cases, 
as  the  centre  sinks,  the  sides  slide  away,  and  having  nothing  at 
the  feet  to  resist  such  a  tendency,  they  are  carried  out  to  a 
dangerous  extent     lliis  is  particularly  the  case  with  clay  em- 
bankments, for  the  material  is  generally  brought  from  the  cut- 
tings in  large  lumps,  which  cannot  be  consolidated  as  they  are 
deposited :  the  water  lodges  in  the  interstices,  keeping  the  bot- 
tom soft ;  and  when  it  begins  to  subside,  it  slides  away,  until 
it  has   formed   itself  into  a  slope,  at  which  it  can  resist  the 
pressure. 

To  prevent  this  sliding,  the  author  recommends  proper  footings 
being  prepared  for  the  sides  of  the  embankments,  by  cutting 
trenches,  about  4  feet  6  inches  deep  along  the  bottom  line  of  each 
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slope,  and  foraiing  a  '  cop'  of  sods  or  of  stones,  placed  at  right 
angles  to  the  line  of  the  slopes.  These  footings  must  be  of  a 
strength  proportioned  to  the  height  of  the  embankment,  and  the 
whole  length  should  be  completed  before  the  filling  is  commenced, 
that  they^may  become  solid,  and  the  sods  have  grown  tc^ether^ 
before  the  weight  is  brought  upon  them. 

He  advises,  also,  that  instead  of  carrying  on  the  filling  in  one 
lift,  two  embankments  should  be  made,  varying  in  .height  from 
15  feet  to  20  feet,  according  to  the  nature  of  the  material,  wide 
enough  for  two  earth  waggons  on  the  top  ;  one  of  them  running 
along  each  side  of  the  site  of  the  contemplated  embankment :  a 
valley  would  thus  be  left  in  the  centre  at  the  junction  of  the  two 
inner  slopes.  When  they  have  been  carried  along  the  whole 
length,  or  to  such  a  distance  as  would  insure  their  being  con- 
siderably in  advance,  the  second  or  the  final  lift  may  follow. 
With  clay  or  soft  materials,  four  low  lifts  following  each  other 
would  be  advisable  ;  with  these  precautions  slips  of  the  embank- 
ments would  be  of  rare  occurrence.  The  bottom  would  become 
solid  by  the  passing  of  the  weight  over  it,  and  the  succeeding  lift 
being  thrown  into  the  centre  valley,  must  settle  vertically.  The 
subsidence,  which  is  always  in  the  line  of  inclination,  would  be 
concentrated  and  thrown  inwards  ;  by  these  means  the  width  of 
the  slopes  would  be  restricted  and  the  work  would  be  constructed 
much  cheaper,  there  being  a  saving  of  both  land  and  labour* 
Land  springs,  which  are  usually  only  discovered  by  the  pressure 
of  the  weight  above,  would  be  more  easily  reached  with  the 
low  lifts  than  when  covered  by  the  heavy  ones. 

This  mode  of  construction  has  been  practised  by  Mr.  Jesse 
Hartley,  on  the  Manchester  and  Bolton  Railway,  where  the  em-^ 
bankments  were  very  heavy,  and  the  material  of  the  worst  des- 
cription :  yet  the  work  was  executed  in  a  most  sa^sfactory  man*- 
ner,  and  the  cost  of  the  maintenance  of  way  upon  that  line  is 
quoted  as  being  less  in  proportion  than  on  any  other  railway  in 
the  kingdom. 

This  method  may  require  more  time,  and  be  a  little  more  ex« 
pensive,  but  the  author  is  of  opinion  that  the  trifling  difference  in 
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time  and  cost  would  be  amply  repaid  by  the  freedom  from  ex« 
peDse  when  the  road  waa  opened« 

The  author  then  examines  the  subject  of  retaining  walla.  He 
considers  the  method  of  filling  towards  the  wall  from  the  natural 
bank  behind,  to  be  highly  objectionable ;  the  material  lies  in 
strata  at  the  angle  at  which  the  deposit  is  made ;  as  the  quantity 
increases,  the  subsidence  commences,  and  the  earth  slides  down- 
wards, throwing  its  whole  weight  against  the  back  of  the  wall. 
The  tendency  to  slide  is  frequently  accelerated  by  the  natural 
form  of  the  ground  upon  which  the  earth  is  thrown,  as  it  not  un- 
frequently  inclines  towards  the  wall,  in  which  case  the  pressure 
will  necessarily  be  in  proportion  to  the  inclination  of  the  slope, 
and  the  nature  of  the  material  of  which  the  filling  is  composed. 
The  wall  at  Hunt's  Bank,  on  the  river  Irwell,  is  instanced  as  a 
fiiilure  of  this  description.  The  wall,  about  100  feet  in  length, 
and  20  feet  in  height,  5  feet  thick  at  the  bottom  and  3  feet  6 
inches  at  the  top,  built  of  ashlar  masonry,  strengthened  by  counter- 
forts, was  forced  into  the  stream  by  the  pressure  of  the  earth 
behind  it. 

With  proper  attention  to  the  manner  of  filling  the  dijBTeient 
materials,  a  comparatively  slight  wall  may  be  constructed  to 
sustain  a  considerable  weight  of  backing.  The  author  lays  down 
as  a  rule  that,  wherever  it  is  practicable,  all  filling  behind  walls 
should  be  commenced  at  the  wall,  and  be  proceeded  with  from 
thence  towards  the  solid  ground,  by  which  means  the  strata 
would  be  inclined  in  a  similar  direction:  ledges  or  benches, 
either  level  or  inclined  in  an  opposite  direction  to  that  of  the 
bank,  shouid  be  cut  in  the  solid  ground  to  receive  the  filling,  and 
counteract  its  tendency  to  slide.  The  weight  should  not  be  laid 
too  quickly  upon  a'new  wall,  and  if  with  these j>recautions  care  be 
taken  that  the  counterforts  are^constructed  simultaneously  with, 
and  well  tied  into,  the  wall,  a  comparatively  weak  structure  will 
bear  a  heavy  mass  of  filling. 

The  author  gives  as  an  example,  the  retaining  wall  constructed 
qn  the  west  side  of  Jackson's  dam,  near  the  Brunswick  Graving 
Docks,  Liverpool.    This  wall,  although  built  of  slight  dimensions, 
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and  filled  behind  with  material  of  the  worst  description,  resisted 
perfectly  all  strain ;  this  could  only  be  attributed  to  the  filling 
having  been  gradually  done  in  the  manner  which  the  author's 
practice  leads  him  so  strongly  to  recommend. 

This  communication  was  accompanied  by  diagrams  descriptive 
of  tlie  mode  of  constructing  embankments. 


May  25,  1841. 

Henry  Robinson  Palmer,  V.  P.^  in  the  Chair. 

"  A  Tabular  Statement  of  the  Dimensions  and  Proportions  of 

Forty  Iron  Vessels." 

By  Lieut.  £.  N.  Kendall,  R.  N.,  Assoc.  Inst.  C.  £• 

The  vessels,  the  dimensions  and  proportions  of  which  are 
given  in  this  communication,  were  all  built  by  Mr.  John  Laird,  of 
Liverpool :  they  are  adapted  to  a  variety  of  purposes,  so  that 
they  present  but  little  uniformity. 

The  ''  Rainbow"  and  the  '*  Glowworm"  are  celebrated  for 
their  speed ;  their  proportions  of  beam  to  length,  are  above  one 
to  six,  and  more  than  8  tons  to  each  horse  power,  which 
is  generally  assumed  to*  be  the  proper  ratio  for  sea-going 
steamers. 

The  tabular  statement  gives  the  ^dimensions  and  tonnage  of 
the  vessels,  the  power  of  the  engines,  the  proportion  of  beam  to 
length,  and  of  tons  to  each  horse  power,  the  names  of  the  owners^ 
and  the  stations  were  the  vessels  are  plying. 


'*  On  the  Stationary  Engines  at  the  new  Tunnel  on  the  Liverpool 

and  Manchester  Railway." 

By  John  Grantham,  Assoc.  Inst.  C.  £. 

This  communication  gives  a  description  of  two  pair  of  sta^ 
tionary   non-condensing  engines,  which  were   constructed  by 
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Messrs.  Mather,  Dixon,  and  Co.,  of  Liverpool,  from  the  designs 
and  under  the  superintendence  of  the  author. 

The  steam  cylinders  are  25  inches  diameter,  with  a  length  of 
stroke  of  6  feet ;  they  have  side  levers  like  marine  engines,  hut 
the  connecting  rods  are  reversed,  and  convey  the  power  down- 
wards to  the  machinery,  which  is  placed  in  vaults  cut  out  of  the 
sandstone  rock ;  upon  which  the  heam  pedestals  are  fixed  without 
any  framing.  Cast-iron  slides  are  used  instead  of  the  usual 
parallel  motion,  and  after  several  years'  constant  use,  they  ex- 
hibit no  marks  of  deterioration. 

The  drum  wheel  is  21  feet  diameter,  and  makes  usually  twenty- 
two  revolutions  per  minute,  when  drawing  up  a  train  at  the  rate 
of  15  miles  per  hour;  there  is  a  groove  in  its  periphery,  at  the 
bottom  of  which  is  wound  a  small  cord  to  form  a  bed  for  the 
main  rope  to  rest  upon — this  main  rope  encircles  about  two-thirds 
of  the  circumference ;  it  is  made  of  the  best  Russia  hemp,  in 
three  strands,  patent  shroud  laid,  the  inner  strand  being  composed 
of  40  yams  of  white  hemp,  overlaid  by  40  yams  of  hemp,  tarred 
to  the  point  of  saturation ;  this  arrangement  is  found  most  con- 
ducive to  the  lightness  and  durability  of  the  rope ;  its  circum- 
ference was  6  inches,  and  its  length,  when  new,  was  4800  yards : 
in  the  first  few  weeks  it  stretched  to  the  extent  of  10  per  cent, 
of  its  length,  after  which  it  remained  unchanged  under  the 
tension  imposed.  The  total  weight  is  8  tons  8  cwt*,  and  the 
cost  was  £2.  8s.  per  cwt.  It  is  guided  by  474  grooved  pulleys, 
14  inches  diameter,  and  by  6  sheaves  5  feet  diameter.  A  new 
rope  will  last  well  for  three  years,  after  which  it  is  renewed  by 
splicing  in  a  short  portion  each  time,  so  as  to  reduce  the  amount 
of  stretching. 

The  length  of  the  inclined  plane  is  2370  yards,  at  varying  gra- 
dients ;  giving  an  aggregate  rise  of  77  feet  1  inch,  and  a  mean 
rise  of  1  in  92.  The  tunnel  is  2220  yards  long.  The  average 
weight  of  the  trains  drawn  up  is  55  tons — ^and  the  time  occupied 
is  six  minutes.  The  pressure  of  steam  is  usually  from  50  lbs.  to 
60  lbs.  when  the  engines  begin  to  wind,  and  sinks  gradually  to 
about  30  lbs.  in  the  reservoir  during  the  time  it  is  working. 
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From  some  experiments  made  by  Mr.  Edward  Woods,  the 
details  of  which  are  given,  it  has  been  ascertained  that  each 
pound  per  square  inch  pressure  of  steam  upon  the  pistons,  over 
and  above  the  7*56  lbs.  necessary  to  overcome  the  friction  of  the 
machinery,  is  capable  of  drawing  one  carriage  weighing  5  tons 
gross  up  the  inclined  plane. 

On  the  first  erection  of  these  engines,  in  order  to  comply  with 
the  provisions  of  an  act  of  parliament,  it  was  necessary  to  work 
them  with  steam  generated  in  boilers,  at  a  distance  of  448  yards, 
and  conveyed  through  pipes  10  inches  diameter,  laid  in  a  tunnel 
excavated  through  the  rock.  Several  experiments  were  made  to 
determine  the  relative  amounts  of  pressure  in  the  boiler  and  the 
steam  reservoir,  and  the  quantity  of  steam  which  was  condensed 
in  a  certain  time.  The  results  were,  that  when  the  engine  was 
standing  still,  the  diJBTerence  of  pressure  was  about  3  lbs.,  and 
when  working  with  a  load,  it  was  as  much  as  Id  lbs.  The  quan- 
tity of  steam  condensed,  was  on  an  average  about  156  gallons 
per  hour. 

Subsequently,  a  set  of  tubular  boilers,  similar  to  those  of 
locomotive  engines,  were  erected  dose  to  the  engines,  and  are 
now  constantly  worked  instead  of  those  at  the  great  distance  ;  the 
economy  of  fuel  has  been  considerable.  The  consumption  of  gas 
coke  under  the  tubular  boilers,  is  about  15  tons  per  week,  at  ten 
shillings  per  ton.  The  larger  boilers  consumed  about  30  tons  in 
the  same  time* 

Mr.  Edward  Woods  gives  his  approval  of  the  action  of  the 
engines,  and  the  employment  of  non-condensing  engines  generally 
for  this  class  of  work,  on  account  of  their  great  simplicity,  and 
the  readiness  with  which  they  may  be  brought  into  full  action,  so 
that  the  gpreatest  power  is  always  at  hand  to  start  the  train ; 
whilst  during  the  intervals  of  working,  the  steam  may  be  suffered 
to  accumulate.  These  advantages  are  rarely  attainable  with  con- 
densing engines,  as  unless  a  small  engine  be  employed  to  keep 
up  the  vacuum,  there  is  a  difficulty  in  starting  them  with  the 
train  attached  to  the  rope. 

This  communication  is  accompanied  by  four  detailed  drawings 
VOL.  XX.  a 
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of  the  engines  and  machinery,  and  by  a  model  of  Mr.  Grantham V 
apparatus  for  regidating  the  admission  of  steam  to  the  valves. 


Mr.  Fairbaim  bore  testimony  to  the  good  quality  of  the  en- 
gines and  machinery  described  by  Mr.  Grantham ;  their  per- 
formance had  been  very  satisfactory. 

The  mode  of  keeping  the  rope  in  tension  was  an  improvement 
upon  the  plan  which  Mr.  Fairbaim  had  previously  adopted  at 
the  Wapping  Tunnel,  of  the  same  railway.  He  would  present 
drawings  of  that  machinery  to  the  Institution. 

The  loss  by  condensation  in  long  steam  pipes,  is  so  consider- 
able, that  it  has  been  generally  found  more  economical  to  trans- 
mit power  by  a  line  of  shafts,  than  to  convey  steam  to  any  great 
distance. 

He  had  recently  constructed  some  Cornish  pumping  engines  of 
large  siiw,  with  side  levers  and  reversed  connecting  rods ;  they 
had  answered  extremely  well.  Drawings  and  descriptions  of 
them  would  be  presented  to  the  Institution. 


'*  On  the  Percussive  Action  of  Steam  and  other  Aeriform  Fluids." 

By  Josiah  Parkes,  M.  Inst.  C.  £. 

In  a  previous  communication  "  On  the  Action  of  Steam  in 
Coniish  single-pumping  Engines,"  Mr.  Parkes,  after  a  careftd 
analysis  of  the  ascertained  facts  of  the  quantity  of  water  which,  in 
the  shape  of  steam,  passed  through  the  cylinders  of  the  engines, 
arrived  at  the  conclusion  that  the  steam's  elastic  force  was  in- 
sufficient to  overcome  the  resistance  opposed  to  it.  On  obtaining 
this  remarkable  result,  he  was  induced  to  examine  the  circum- 
stances under  which  the  steam  is  applied,  and  was  convinced  that 
from  the  instantaneous  and  free  communication  made  between 
the  boiler  and  tbe  cylinder  of  these  engines,  an  action,  distinct  in 
character  from  the  simple  pressure  of  steam,  must  be  transmitted 
to  the  piston*    And,  in  order  to  convey  some  precise  idea  of  the 
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peculiar  nature  of  this  action,  he  adopted  the  term  **  percussion,'' 
to  distinguish  such  action  from  that  due  to  the  simple  elastic 
force  of  the  steam*  Various  phenomena,  connected  with  the 
working  of  the  engine,  were  adduced  in  confirmation  of  the  views 
then  advanced.  In  the  present  communication,  Mr.  Parkes  has 
resumed  tlie  subject,  and  brought  forward  numerous  facts  de- 
rived from  experiment  and  observation,  on  steam  and  elastic 
fluids  generally,  in  further  corroboration  of  his  opinions  respect- 
ing the  percussive  action  of  steam  in  engines. 

The  effect  of  the  percussive  action  of  steam  may  be  clearly 
traced  on  the  indicator  diagrams,  (a  series  of  which,  forty-one  in 
number,  taken  from  four  engines,  with  different  indicators,  the 
pressure  of  the  steam  varying  from  6.5  to  d4.7  lbs.  per  square 
inch,  accompanied  the  communicatim,)  and  it  will  be  seen  that, 
in  every  instance,  the  piston  was  driven  to  a  greater  height  than 
that  due  to  the  simple  elastic  force  of  the  steam ;  in  many  in- 
stances a  greater  pressure  was  marked  than  existed  in  the  boiler. 
The  difference  in  the  action,  according  as  the  steam  is  admitted 
suddenly,  or  gradually,  into  the  cylinder  of  the  engine,  may  be 
also  distinctly  traced  on  the  diagrams. 

The  same  effects  were  observed  on  the  sudden  admission  of 
steam  upon  the  surface  of  the  mercury  in  die  cistern  of  the  mer- 
curial column.  In  these  experiments,  the  steam  being  let  on 
graduaUy,  the  gauge  marked  a  pressure  of  40  lbs.  per  square 
inch,  which  was  the  true  pressure  in  the  boiler ;  but,  being  ad- 
mitted suddenly,  die  guage  exhibited  a  pressure  of  at  least  60  lbs. 
and  the  same  results  were  repeatedly  obtained. 

The  steam  generator  of  Mr.  Perkins  will  afford  a  good  illus- 
tration of  the  efifect  of  the  steam's  instantaneous  action.  The 
pressure  in  ibis  apparatus  is  denoted  by  an  instrument  having  an 
index  moving  round  a  dial  plate.  Steam  of  26  atmospheres 
being  suddenly  admitted,  the  index  was  observed,  during  re- 
peated trials,  to  register  a  pressure  as  high  as  86  atmospheres, 
and  then  to  recede  until  it  remained  stationary  at  26  atmospheres, 
which  was  the  pressure  in  the  generator. 

The  lesuks  of  these  various  experiments  are  arranged  in  two 
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tables,  exhibiting  an  analysis  of  the  elements  into  which  they  may 
be  resolved. 

The  author  then  proceeds  to  point  out  the  different  circum« 
stances  of  the  pumping  and  crank  engines,  in  respect  of  their 
realizing,  beneficially,  the  steam's  percussive  action.  In  the 
latter,  this  instantaneous  action  takes  place  (as  the  indicator 
diagrams  show)  when  the  connecting  rod  and  crank  are  in  one 
vertical  line,  so  that  it  is  inefficiently  expended  ;  the  centre,  by 
the  agency  of  the  fly  wheel,  not  having  been  passed.  In  the 
former,  the  load  and  frictional  resistance  alone,  oppose'  the 
descent  of  the  piston  ;  the  piston  is  free  to  move,  and  the  steam's 
action  is  wholly  efficient  in  impelling  it ;  and,  whatever  the 
amount  of  die  percussive  action,  it  will  be  accounted  for  in  the 
effect. 

A  remarkable  confirmation  of  the  conclusions  arrived  at,  and 
the  views  advanced  by  Mr.  Parkes  in  his  previous  communica- 
tion, had  been  furnished  by  Mr.  W.  West.  The  cylinder  cover 
of  the  Fowey  Consols  engine,  80  inches  in  diameter,  and  weigh- 
ing 4  tons,  springs  upwards  at  the  centre  iV"^  of  an  inch,  on  the 
sudden  admission  of  steam,  which  in  the  boiler  has  a  pressure  of 
49*7  lbs. ;  and  ^*^  or  {^^  of  an  inch,  the  steam  in  the  boiler 
being  61*7  lbs. ;  but  no  change  of  form,  or  springing,  occurs 
when  the  steam  is  let  on  gradually,  and  fills  the  cylinder  at  the 
same  pressure  as  that  in  the  boiler. 

The  author  adduces  many  other  facts  in  illustration  and  con- 
firmation of  his  views ;  as,  the  oscillation  of  the  mercury  in 
steam  and  vacuum  guages ;  the  audible  sounds  produced  in  a 
steam  pipe  on  suddenly  checking  the  motion  of  the  elastic  fluid 
by  shutting  a  cock  ;  the  curious  phenomena  connected  with  the 
impact  of  elastic  fluids  on  each  other,  particularly  those  ob- 
served by  Mr.  Greener  on  firing  gunpowder  in  long  open-ended 
barrels ;  and,  in  conclusion,  suggests  whether  these  remarkable 
facts  may  not  serve  to  assit  in  elucidating  some  of  the  very  difRcult 
and  apparently  inexplicable  phenomena,  connected  with  the  ex- 
plosion of  steam  boilers. 


Scientific  Notices.  53 

Mr.  Lowe  had  recently  made  some  experiments,  which  in  his 
opinion  confirmed  Mr.  Parkes*  views  on  this  interesting  subject. 

A  pressure  gauge,  attached  to  a  line  of  gas  pipes,  showed,  when 
the  communication  was  slowly  opened,  a  pressure  of  four  inches 
column  of  water;  but  it  invariably  exhibited  a  maximum  of 
oscillation  of  full  six  inches  column  on  the  sudden  opening  of  the 
small  stop-cock  between  the  pipe  and  the  gauge. 

In  a  line  of  pipes,  full  of  gas,  the  whole  volume  of  gas  received 
an  impulse  on  suddenly  opening  the  valve  at  one  end,  and  the 
passage  of  the  undulating  wave  was  indicated  by  the  sudden  and 
successive  depression  of  the  water  in  the  gauges  along  the  whole 
line. 

Mr.  Homersham  could  not  agree  with  Mr.  Parkes  as  to  the 
effect  due  to  what  he  termed  the  "  percussive  action  of  steam  : " 
he  believed  that  the  superior  economy  of  the  Cornish  Engines, 
as  far  as  related  to  the  action  of  steam  in  the  cylinders,  would 
be  found  to  be  due  to  the  amount  of  the  expansion  of  the  steam  ; 
which  depended,  not  only  upon  the  opening  and  closing  of  the 
steam  valve,  but  also  upon  the  greater  or  less  area  of  the  aper- 
ture of  the  throttle  valve.  It  was  evident,  that  on  closing  the 
steam  valve,  the  space  betwen  it  and  the  throttle  valve  would  be 
filled  with  steam  of  a  density  nearly,  or  quite,  equal  to  that  in 
the  boiler ;  therefore,  on  the  first  admission  of  the  steam  into  the 
cylinder,  it  might  be  presumed  to  act  upon  the  piston  with  diat 
pressure :  considering,  likewise,  that  a  short  interval  of  time 
necessarily  occurs  for  setting  in  motion  the  beam,  with  the  heavy 
pump  rods  appended  to  it ;  but  immediately  the  piston  starts, 
expansion  takes  place,  as  the  throttle  valve  prevents  the  steam 
from  following  the  piston  freely,  so  that  a  greater  degree  of  ex- 
pansion must  take  place  when  the  steam  is  at  a  higher  density ; 
for  the  throttle  valve  being  then  more  closed,  offers  a  greater 
resistance  to  the  steam  following  the  piston.  The  indicator  dia- 
gram of  the  East  Crinnis  Engine  showed  this  effect  to  a  certain 
extent,  although  neither  in  that  nor  in  the  diagram  of  the  Huel 
Towan  Engine  was  there  nearly  the  same  degree  of  pressure  ex- 
hibited in  the  cylinder,  at  the  commencement  of  the  stroke,  as  in 
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the  boiler ;  but  it  was  evident^  that  those  diagrams  could  not  be 
relied  upon»  as  they  did  not  account  for  the  whole  duty  done  by 
the  engines,  either  on  the  percussive  or  the  expansive  principle. 

Assuming  a  bushel  of  coal  to  weigh  94  lbs.,  as  generally 
reckoned  in  Comwall«  and  that  1  lb.  of  coal  would  eyaporate 
I0|  lbs.  of  water,  it  could  readily  be  shewn,  that  the  quanti^  of 
water  converted  into  steam  by  one  bushel  of  coal,  would,  when 
expanded  in  a  cylinder,  during  }/^  of  the  stroke,  lift  upwards  of 
257  mtllion  lbs.  one  foot  high  in  one  minute ;  which  was  a  much 
greater  duty  than  was  realised  by  any  Cornish  engine. 

Mr.  Seaward  allowed  that  Mr.  Parkes  had  clearly  shewn,  that 
a  certain  amount  of  effect  was  due  to  the  sudden  impact  of  the 
steam  upon  the  piston  of  a  pumping  engine.  Whether  the  term 
**  percussion,"  as  applied  to  this  action,  was  the  proper  one,  he 
would  not  then  examine;  but  the  effects  shewn  to  have  been 
produced,  and  the  phenomena  attendant  upon  the  exhibition, 
were  so  remarkable,  that  he  conceived  the  subject  to  merit  the 
most  deliberate  investigation  of  engineers  as  well  as  philosophers. 
He  had  previously  objected  to  the  theory,  on  the  ground  that  the 
effect  could  only  be  in  the  ratio  of  the  weight  of  the  steam 
multiplied  into  its  velocity ;  but  he  believed  the  subject  must  be 
examined  in  a  different  manner ;  and  although  the  principle  must 
always  have  existed,  it  was  cmly  in  consequence  of  modifications 
in  the  application  of  steam,  that  the  effects  had  been  so  fully 
developed* 

Mr.  Parkes  mentioned,  that  since  his  paper  had  been  written, 
he  had  found  an  experiment  which  was  strictly  analogous  to  his 
proposition.  It  was  related  by  Mr.  Robins,  who  was  so  justly 
celebrated  as  a  mathematician  and  philosopher,  and  first  dis- 
covered that  the  gas  evolved  from  gunpowder  was  a  permanently 
elastic  fluid. 

'^  When  gunpowder  is  fired  in  an  exhausted  receiver,  mer^ 
curial  guage  instantly  descends  upon  the  explosion,  and  as  sud- 
denly ascends  again.  After  a  few  vibrations,  none  of  which, 
except  the  first,  are  of  any  great  extent,  it  fixes  at  a  point  which 
indicates  the  density  of  the  enclosed  gas." 
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He  considered  this  result  as  corroborating  those  obtained  by 
himself,  as  well  as  justifying  the  comparison  he  had  drawn  be- 
tween the  instantaneous  action  of  gunpowder  gas  and  steam. 
Mr.  Robins's  words  precisely  described  the  steam's  action,  as 
traced  on  the  indicator  diagram  exhibited. 

The  springing  of  the  cylinder  cover  referred  to,  and  in  the 
manner  stated,  must,  he  thought,  satisfy  every  one,  that  the 
steam's  instantaneous  action  far  exceeded  in  effect  that  of  its 
simple  elastic  force,  which  was  proved  to  have  been  unequal  to 
produce  any  change  in  the  parallelism  of  the  cover. 

As  regarded  Mr.  Homersham's  investigation  of  the  power  of 
the  steam  in  the  Huel  Towan  Engine,  it  was  correct  that  die 
initial  steam  was  in  a  state  of  expansion  during  ^'^  of  the  stroke, 
but  not  all  the  steam,  for  it  had  not  all  entered  the  cylinder  until 
the  piston  had  traveUed  through  nearly  ^^  of  the  stroke.  His 
calculations  were,  therefore,  hypothetical,  and  not  in  accordance 
with  the  facts  of  Mr.  Henwood's  experiment. 


June  8,  1841. 

The  Presidsnt  in  the  Chair. 

"  Description  of  Stephenson's  Theatre  Machinery." 
By  J.  B.  Birch,  Grad.  Inst.  C.  E. 

In  this  communication  the  author  describes  a  system  of  ma- 
chinery which  was  erected  for  the  purpose  of  avoiding  the  con- 
fusion, mistakes,  and  noise,  consequent  on  the  number  of  men 
usually  employed  in  the  stage  department  of  a  theatre,  and  with 
a  reduced  number  of  men,  to  effect  more  perfectly  all  the  opera- 
tions required  there. 

The  apparatus  provides  means  for  shifting  simultaneously  and 
without  noise,  any  number  of  distinct  pieces  of  scenery,  bringing 
at  the  same  time  into  view  other  scenes  to  replace  them.  The 
general  arrangement  of  the  machinery  for  effecting  this,  is  fully 
described. 
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The  interior  of  the  house  between  the  basement  and  the  roof, 
is  divided  into  four  compartments,  viz.: 

1 .  A  raised  platform  on  which  the  gearing  for  working  the  stage 
traps  is  placed.  The  trap  frames  are  mounted  upon  rollers ;  they 
traverse  on  the  lower  platform  in  every  direction;  and  when 
brought  under  the  apertures  in  the  stage,  allow  the  traps  to  sink 
or  rise  steadily  at  any  required  speed. 

2.  The  stage,  with  its  traps  of  various  dimensions,  including  a 
considerable  portion  formed  to  rise  or  fall  by  suitable  machinery, 
and  called  the  sinking  stage. 

S,  The  lower  flies  or  corridor,  between  which  and  the  stage 
are  placed  the  wings  or  side  scenes,  and  the  border  frames  are 
suspended. 

4.  The  upper  flies,  upon  which  is  placed  the  machinery,  to 
communicate  motion  to  the  whole :  from  the  upper  horizontal 
shaft,  by  means  of  bevel  gear,  provided  with  double  clutches  to 
reverse  the  motion  and  shafts,  on  the  lower  ends  of  which  are  the 
slow-motion  wheels  and  drums,  an  endless  chain  is  driven  hori- 
zontally in  either  direction ;  to  this  are  attached  the  borders,  re- 
presenting clouds,  foliage,  arches,  &c. 

The  side  scenes  or  wing  frames,  the  number  of  which  is  deter- 
mined by  the  depth  of  the  stage,  may  be  either  flat,  circular,  or 
triangular,  and  receive  a  rotary  motion,  combined  with  or  apart 
from  a  forward  and  backward  movement  at  pleasure,  and  can  be 
placed  at  any  desired  angle  to  the  audience.  At  every  change 
of  the  scene  they  revolve  through  120^  or  one-third  of  a  circle, 
and  the  scenes  when  removed  from  sight,  are  replaced  by  those 
which  are  to  succeed  them. 

The  traversing  frames  revolve  on  a  centre,  and  are  suspended 
from  the  border  frames,  or  from  the  upper  part  of  the  theatre, 
for  crossing  the  stage  in  any  direction,  and  at  any  given  inclination. 

Several  improvements  in  the  mode  of  lighting  the  stage  and 
house  have  been  introduced  with  the  machinery ;  they  are  more 
fully  referred  to  in  the  detailed  description  which  accompanies  the 
ten  elaborate  drawings  sent  with  this  communication. 
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**  On  the  Combustion  of  Anthracite,  and  its  value  as  a  Fuel  for 

Steam  Engine  and  other  Furnaces." 

By  Andrew  Fyfe,  M.D. 

Anthracite,  although  known  as  a  valuable  fuel  for  particular 
purposes,  is  so  difficult  of  combustion,  that  it  has  hitherto  been 
very  partially  brought  into  use ;  it  has,  however,  become  de- 
sirable to  introduce  it  more  generally,  and  the  author  having  been 
engaged  in  testing  the  value  of  Mr.  Beirs  patent  furnace,  was 
induced  to  make  some  experiments  on  the  use  of  anthracite  in 
conjunction  with  diat  system. 

The  oljects  sought  to  be  obtained  by  the  apparatus  are,  to  in- 
sure a  larger  amount  of  evaporation,  by  passing  heated  air,  un- 
mixed with  the  products  of  combustion,  through  tubes  in  the 
boiler  and  surrounded  by  the  water,  thus  increasing  the  evapo- 
rating sur&ce ;  and  that  the  surplus  caloric  taken  originally  from 
the  fuel,  and  not  given  out  in  its  passage  through  the  water,  should 
be  beneficially  used  in  aiding  the  combustion  beneath  the  boiler. 

It  has  been  found  in  the  manufacture  of  iron,  that  anthracite 
could  be  advantageously  used  by  means  of  heated  air ;  the  author, 
therefore,  considered  that  the  experiipents  upon  this  apparatus 
(the  intrinsic  merits  of  which  he  does  not  at  all  discuss  in  this 
communication)  afforded  an  advantageous  opportunity  for  ascer- 
taining in  what  manner  this  fuel  could  be  successfully  employed 
under  steam  boilers. 

The  anthracite  supplied  to  the  author  was  unfortunately  of  in- 
ferior quality,  analysis  giving  only  of  fixed  carbon  71*4,  and  of 
volatile  inflammable  matter  13*3 ;  the  setting  of  the  boiler  re- 
quired much  alteration  before  sufficient  draught  could  be  pro ' 
cured.  The  fuel  was  thrown  on  to  the  bars  by  hand,  which  is  the 
worst  numner  of  using  it,  lu.  from  its  density,  and  its  being  a  bad 
conductor  of  heat,  it  decrepitates  when  it  first  inflames,  unless  it 
is  previously  warmed ; — this  was  found  to  occur  for  a  short  time, 
but  on  the  application  of  the  heated  air,  the  decrepitation  ceased, 
and  combustion  went  on  steadily. 

In  ascertaining  the  amount  of  evaporation,  the  water  at  a 
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temperature  of  45^  was  injected  by  hand  from  a  vesseli  the  con- 
tents of  which  was  measured,  and  the  level  in  the  boiler  regulated 
by  the  float  and  index. 

The  fire  was  brought  up  to  a  certain  intensity  before  com- 
mencing, and  was  left  in  the  same  state  at  the  end  of  the  expe- 
riment ;  this  mode  of  proceeding,  although  objectionable  with 
bituminous  coal,  is  not  so  with  anthracite,  as  it  does  not  swell 
during  combustion  so  as  to  alter  the  bulk  of  the  fire. 

The  results  of  an  experiment  extending  over  8|  hours,  without 
interruption,  are  then  shown  in  a  tabular  form.  In  this  trial, 
448  lbs.  of  anthracite  were  thrown  on  the  fire,  in  four  equal 
portions,  at  intervals  of  two  hours ;  3560  lbs.  of  water  at  45^  were 
pumped  into  the  boiler,  and  evaporated  under  a  pressure  of  17  lbs. 
per  square  inch. 

After  deducting  40^  lbs.  of  unconsumed  coal  which  fell  through 
the  bars,  the  amount  of  evaporation  was  found  to  be  8*73  lbs.  of 
water  for  each  pound  of  coal  consumed.  If  the  feed  water  had 
been  at  a  temperature  of  212°,  the  evaporation  would  have 
amounted  to  10*03  lbs. 

During  this  trial  the  air  in  the  tubes  of  the  boiler  never  ex- 
ceeded 430°,  but  on  subsequent  occasions  it  was  raised  as  high 
as  700°. 

This  product  of  evaporation  is  below  that  obtained  by  other 
persons,  which  the  author  attributes  to  the  inferior  quality  of  the 
specimens  of  anthracite,  and  the  admission  of  cold  air  above  the 
furnace  bars  when  throwing  on  the  fuel. 

His  opinion  is,  that  when  anthracite  is  completely  burned,  the 
practical  evaporative  power  will  be  found  directly  in  proportion  to 
the  amount  of  fixed  carbon  contained  by  it — that  with  the  ex- 
ception of  the  loss  of  heat  which  is  always  transmitted  to  the 
brick-work  of  the  furnace,  and  of  that  which  is  carried  up  the 
chimney  to  keep  up  the  draught,  the  whole  of  that  evolved  by  the 
fixed  carbon  will  be  retained  by  the  water ;  because  firom  good 
fuel  there  is  little  or  no  escape  of  gaseous  matter,  and  hence  the 
superior  efficacy  of  anthracite. 

From  the  analysis  of  a  number  of  specimens  of  anthracite,  the 
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author  found  the  quantity  of  fixed  carhon  to  amount  to  90  per 
cent.  The  evaporative  power  of  these  fuels,  as  fixed  by  Berthier's 
process  (la  voie  s^che),  would  amount  to  12'S  lbs.  of  Water  for 
each  pound  of  coal  consumed. 

He  calculates  that  6  lbs.  of  anthracite  will  evaporate  1  cubic 
foot  of  water  under  the  ordinary  circumstances  of  a  steamrenginfe 
boiler,  and  taking  the  average  specific  gravity  of  bituminous  fuel 
at  1280,  while  that  of  anthracite  is  1410,  there  is  a  difference  of 
nearly  10  per  cenC  in  favout  of  the  latter,  considering  the  space 
in  which  it  can  be  stowed. 

This  is  an  important  consideration  for  its  use  on  board  steam 
vessels,  but  it  is  essential  that  its  rate  of  combustion  should  be 
such  as  to  raise  steam  rapidly,  it  scapabilities  for  which  the  author 
then  proceeds  to  examine,  and  deduces  from  the  experiments  that 
the  combustion  of  the  anthracite  was  carried  on  so  as  to  produce 
a  greater  amount  of  evaporation,  in  a  given  time,  than  could  be 
obtained  from  bituminous  coal.  This  result  is  attributed  in  some 
degree  to  tlie  use  of  heated  air. 

The  author  recommends  that  the  anthracite  should  be  supplied 
to  the  furnace  by  a  hopper  through  the  boiler,  wherein  it  is 
warmed  before  reaching  the  fire  bars,  which  obviates  the  incon- 
venience of  decrepitation,  and  insures  regularity  in  the  supply  of 
steam.  - 


i&viainal  <ffommuni(atton. 

ON  THE  ENGINEERING  OF  THE  ANCIENT 

EGYPTIANS. 


BY  J.  S.  PERRING,   ESQ. 

MANY   YEARS   A    RESIDENT   IN   EGYPT. 


No.  V. 
The  Egyptian  edifice  that  elicited  the  warmest  admiration  of 
the  ancients,  was  the  celebrated  Labyrinth.     A  few  fragments 
of  the  ruins  are  still  found  near  the  entrance  of  the  Fyoom, 
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bat  they  are  so  scanty  that  we  must  be  solely  indebted  for  a  de* 
scription  to  the  accounts  left  us  by  ancient  authors. 

Herodotus  thus  speaks : — **  It  exceeds,  I  can  truly  say,  all 
that  has  been  said  of  it ;  whoever  will  take  the  trouble  to  com* 
pare  them,  will  find  all  the  works  of  Greece  much  inferior  to 
thisy  both  in  regard  to  the  workmanship  and  expense.  The 
temples  of  Ephesus  and  Samos  may  justly  claim  admiration,  and 
the  pyramids  may  individually  be  compared  to  many  of  the 
magnificent  structures  of  Greece ;  but  even  these  are  inferior  to 
the  Labyrinth.  It  is  composed  of  twelve  courts,  all  of  which  are 
covered ;  their  entrances  are  opposite  to  each  other,  six  to  the 
north  and  six  to  the  south ;  one  wall  encloses  the  whole ;  the 
apartments  are  of  two  kinds ;  there  are  fifteen  hundred  above  the 
surface  of  the  ground ;  and  as  many  beneath, — in  all  three  thou- 
sand. The  upper  apartments  I  myself  examined,  and  pronounce 
them  among  the  greatest  efforts  of  human  industry  and  art.  The 
almost  infinite  number  of  winding  passages  through  the  different 
courts,  excited  my  warmest  admiration :  from  spacious  halls  I 
passed  through  smaller  apartments,  and  from  them  again  to  large 
and  magnificent  courts,  almost  without  end.  The  ceilings  and 
walls  are  all  of  marble,  the  latter  richly  adorned  with  the  finest 
sculpture ;  around  each  court  are  pillars  of  the  whitest  and  most 
polished  marble.  At  the  point  where  the  Labyrinth  terminates, 
stands  a  pyramid  one  hundred  and  sixty  cubits  high,  having 
large  figures  of  animals  engraved  on  its  outside,  and  the  entrance 
to  it  is  by  a  subterraneous  path." 

From  this  general  description,  it  may  be  difficult  to  draw  a 
plan,  but  an  edifice  that  contained  upwards  of  three  thousand 
apartments  and  many  courts,  must  have  been  a  wonderful  work^ 
even  in  a  country  abounding  with  wonders ;  but,  alas !  a  few 
blocks  of  hard  limestone  glistening  yet  in  the  sun  with  a  spark- 
ling brilliancy,  and  two  or  three  granite  columns,  are  all  that  re- 
main of  its  magnificence.  The  pyramid  spoken  of  by  Herodotus 
has  been  despoiled  of  its  external  casing  of  stone,  and  now  pre- 
sents a  rude  mass  of  crude  bricks,  of  which  its  core  was  composed. 

Pliny  says,  that  the  Labyrinth  was  constructed  entirely  of 
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Btone,*  and  observes,  that  time  was  unable  to  destroy  it.  It  was 
divided  into  sixteen  parts,  according  to  the  number  of  the  dis- 
tricts of  Egypt,  and  contained  a  temple  to  every  Deity. 

Strabo  says,  that  its  passages  were  so  intricate,  that  a  guide 
was  indispensable.  It  was  such  an  extraordinary  building,  that 
the  learned  came  from  all  parts  to  visit  it, — Dsdalus  having 
joumied  to  Egypt  for  the  purpose  of  examining  it,  built  the 
Labyrinth  in  Crete  for  King  Minos,  on  the  same  model. 

Most  of  our  readers  will,  no  doubt,  be  surprised  to  learn  that 
the  whole  of  Egypt  was  environed  by  a  wall.  Diodorus  Siculus 
mentions,  that  part  of  it  was  built  by  Sesostris,  ''  to  guard  against 
the  incursions  of  the  Syrians  and  Arabs,"  and  **  extended  from 
Pelusium  by  the  desert  to  Heliopolis."  But  we  have  seen  por- 
tions, on  the  eastern  side  of  the  valley,  stOl  remaining  higher  up 
the  country  than  this  latter  place,  and  also  near  Hieraconpolis,  on  the 
western  side,  found  traces  of  its  existence.  Ebn  Haukal  says: — 
*'  Formerly  the  Fyoom  was  entirely  surrounded  by  a  wall.  I 
have  seen  a  considerable  portion  which  still  exists  on  the  side  of 
the  desert,  and  where  towers  may  be  distinguished;  but  the 
greater  part  is  buried  under  the  sands."  Wilkinson  also  observes^ 
that  he  has  met  with  it  in  the  Fyoom.  Of  its  existence  round 
the  whole  of  Egypt,  we  do  not  doubt ;  at  least  at  every  place 
where  the  country  lays  open  to  the  attacks  of  the  lawless  sons  of 
the  desert.  It  was  assuredly  a  wiser  and  cheaper  plan  of  protection 
than  that  of  subsidising  them,  as  is  done  at  present.  It  was  not 
continuous,  as  many  places  are  so  naturally  defended  by  pre- 
cipitous rocks,  as  not  to  require  it ;  and  in  others,  the  position 
of  their  towers  defended  the  defile.  It  chiefly  stretched  across 
the  lateral  valleys,  opening  into  the  great  valley  of  the  Nile,  and 
was  pierced  in  many  places  with  small  openings  for  the  passage 
of  the  torrents,  flowing  from  the  mountains  during  the  occasional 
rains  occurring  in  that  country.  It  was  built  of  small  crude 
bricks,  the  total  length  being  probably  about  1400  miles,  averag- 
ing fifteen  feet  high  and  five  feet  thick.     The  great  wall  of  China, 

*  This  remark  wiU  apply  to  nearly  every  Egyptian  edifice. 
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built  for  a  similar  purpose,  can  only,  of  all  military  works  in 
ancient  or  modern  times,  be  placed  in  comparison  with  it. 

All  ancient  authors  unite  in  giving  the  Egyptians  the  honor  of 
being  the  inventors  of  Geometry,  for  the  land  of  Egypt  being 
annually  overflowed,  and  all  property  confounded,  they  were 
obliged,  on  the  retreat  of  the  waters,  to  have  recourse  to  men- 
suration, in  order  to  determine  the  limits  of  each  man's  pos- 
session. 

In  our  last  paper,  we  have  seen  that  Geometry  had  made  great 
progress,  even  at  the  very  early  period  of  the  erection  of  the 
pyramids ;  in  &ct,  that  it  had  departed  from  the  mere  practical 
art  of  land  snrveymg,  from  which  it  had  originated,  to  the  state 
of  an  abstract  science. 

It  seems  quite  clear  that  the  celebrated  theorem  of  the  propor-* 
tions  of  the  sides  of  a  right-angled  triangle,  was  then  known;  and 
yet  we  are  currently  informed  that  Pythagoras  (who  travelled 
and  studied  in  Egypt  1600  years  afterwards)  discovered  it ;  and 
in  consequence,  offered  a  hecatomb  to  the  gods !  In  our  ob* 
servations  on  the  canal  of  the  Fyoom,  we  remarked  on  the  skill 
of  the  Egyptians  in  the  art  of  levelling ;  and  another  instance 
came  under  our  notice  in  levelling  round  the  base  of  the  Great 
Pyramid,  when  the  platform  or  pavement,  extending  ronnd  it, 
was  found  perfectly  and  truly  horizontal. 

Indeed,  the  proper  supply  of  every  portion  of  the  country  with 
water,  depended  entirely  on  this  skill ;  and  the  arrangement  and 
direction  of  the  canal  of  the  Red  Sea»  is  such  as  to  shew  that 
they  possessed  not  only  a  perfect  knowledge  of  the  art,  but  good 
instruments  also,  whatever  may  have  been  their  nature  or  con- 
struction. 

A  proof  of  the  judgment  of  the  Egyptian  engineevs,^  may  be 
mentioned  with  regard  to  the  new  openings  or  mouths  made  for 
the  Nile.  The  action  of  a  river  so  loaded  with  sediments  as 
that,  is  to  fonn  bars  at  the  place  where  its  current  is  arrested  by 
the  still  waters  of  the  ocean,  and  therefore  diey  made  new  chan^ 
nels  to  the  sea,  remote  from  these  impediments  to  tlie  free 
ingress  and  egress  of  vessels.    Another  purpose  was  also  served 
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by  Buch  channels,  namely, — to  provide  water  to  districts,  pre- 
viously but  scantily  supplied  with  that  necessary. 

A  canal  was  formed,  at  an  early  period,  from  the  Nile  to  Ra- 
cotis,  an  Egyptian  city,  on  whose  site  Alexandria  was  afterwards 
founded ;  but  it  does  not  appear  that  the  water  of  the  river  was 
allowed  to  flow  through  it  into  the  sea,  as  they  were  probably 
apprehensive  of  choking  up  the  fine  harbour  of  that  place  with 
deposit.  The  canal  appears  simply  to  have  been  for  the  con- 
veyance of  water  to  Racotis,  and  to  the  fertile  land  of  the  Mar- 
cotic  nome.  At  a  later  period,  it  was  enlarged  to  serve  the 
purposes  of  commerce  also. 

Herodotus  states  : — "  The  Egyptians  were  the  first  who 
erected  altars,  shrines,  and  temples ;  and  none  before  them  ever 
engraved  the  figures  of  animals  on  stone."  From  Cairo  to 
Esne,  the  valley  of  the  Nile,  is  bounded  by  mountains  of  lime- 
stone ;  and  from  thence  to  near  Essouan,  by  sandstone ;  and  the 
neighbourhood  of  Essouan  and  the  cataracts,  yield  the  fine 
granite  for  which  Egypt  was  noted. 

The  earliest  monuments  of  Egypt  were  of  limestone ;  indeed, 
experience  only,  as  Sir  Gardner  Wilkinson  has  observed,  could 
have  taught  the  Egyptians,  that  a  stone  so  easily  worked  as  their 
sandstone,  had  sufficient  endurance  or  became  harder  by  ex- . 
posure.  When  this  became  apparent,  it  seems  to  have  been 
generally  preferred,  on  account  of  its  even  texture  throughout, 
and  fW>m  the  quarries  at  Silsili  yielding  stones  of  any  magnitude. 

The  principal  quarries  of  calcareous  stone,  lay  in  the  neigh- 
bourhood of  Tourah,  the  material  being  there  very  compact,  and 
having  but  few  petri&ctions.  In  our  last,  Hie  method  pursued 
in  obtaining  stones  from  these  quarries  for  Jthe  pyramids,  was 
described ;  but  this  was  not  their  usual  mode  of  quarrying,  though 
followed  in  that  particular  case,  from  the  great  quantity  of  blockt 
required.  The  upper  strata  are  thin,  and  of  loose  texture ;  con- 
sequently, unfit  for  finished  work, — therefore,  they  were  not 
quarried,  but  grottoes  or  excavations  made  in  the  thicker  firmer 
strata,  in  which  the  workmen,  shaded  from  the  heat  of  a  burning 
sun^  pursued  their  labours  under  fiivoraUe  circumstances. 
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These  excavatioDs  contain  many  tablets,  recording  the  pur- 
poses for  which  the  quarries  were  worked, — the  name  of  the 
monarch,  and  sometimes  that  of  the  officer  superintending  the 
operations. 

One  of  these  inscriptions,  of  which  copies  are  now  before  us» 
may  be  thus  translated : — ''  In  the  twenty-second  year  of  the 
reign  of  the  monarch,  ruler  of  an  obedient  people,  the  sun  of  the 
Sun  Thothmes,  the  Giver  of  Life,  this  quarry  was  opened. — ^The 
stone  strong,  bright,  and  good,  is  to  make  additions  to  the  tem-' 
pies  of  the  gods,  ever  living,  Pthah,  Apis,  and  Amun,  at  Mem- 
phis." 

A  long  horizontal  gaily  was  first  cut  along  the  face  of  the 
rock,  of  sufficient  width  for  a  man  to  lay  down  and  pick  before 
him ;  and  if  square  blocks  only  were  required,  a  narrow  cut  was 
made  at  back,  and  on  each  side,  and  the  block  then  detached  by 
a  row  of  wedges  firom  below.  After  the  removal  of  a  few  blocks, 
the  operation  became  easier,  as  the  rock  was  left  stepped  up, 
and  only  removed  in  regular  course,  still  leaving  the  masses  in 
steps  or  stages,  whereon  the  workmen  could  stand. 

Every  stone  was  cut  out  to  the  precise  form  and  dimensions 
required,  as  a  great  object  was  served  thereby,  for  the  natural 
bed  would  be  preserved  in  the  building.  This  precaution  is  of 
great  importance  in  calcareous  stone ;  and  we  have  not  seen  an 
instance,  in  an  Egyptian  building,  where  it  has  been  neglected ; 
and  although  long  stones  for  columns  could  have  been  procured 
with  great  ease,  by  quarrying  them  horizontally,  yet  the  ancient 
Egyptians  always  cut  them  out  perpendicularly. 

The  sandstone  quarries  of  Hadjar  Silsili,  are  of  immense  ex- 
tent, and  though  the  material  is  more  homogeneous,  yet  the  mode 
of  working  seems  to  have  been  precisely  the  same  as  in  the  lime- 
stone quarries  of  Tourah. 

The  vastness  of  the  quarries  in  Egypt,  excite  surprise,  which  is 
increased  by  the  reflecfion,  that  stone  was  only  used  for  their 
temples  and  their  tombs ;  the  houses  of  aU  ranks  being  of  crude 
brick. 

The  tools  used,  appear  to  have  been  very  simple, — the  cutting 
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instrument  being  a  pick,  and  the  temper  of  the  point  (whatever 
metal  it  was)  must  have  been  excellent,  as  each  stroke  made  a 
cut  from  12  to  18  inches  in  length.  After  the  stones  were 
quarried,  they  were  drawn  out  by  tackle,  and  the  holes,  whereto 
they  were  fastened,  still  remain  at  many  of  the  entrances.  From 
the  quarries  to  the  river  side,  large  blocks  were  conveyed,  as 
has  been  mentioned  before,  on  sledges ;  but  small  stones  were 
probably  taken  in  carts,  drawn  by  oxen,  as  they  were  well  ac- 
quainted with  the  use  of  wheel  carriages. 

The  mode  of  working  above  described,  would,  of  course,  be 
too  laborious  for  granite;  and  we  find  that  in  the  granite  quarries 
of  Essouan,  the  blocks  were  split  off  nearly  to  the  size  required, 
by  rows  of  wedges  driven  in  together*.  Where  a  long  square 
object,  such  as  an  obelisk,  was  required,  a  row  of  wedges, 
marking  the  width,  was  driven  in  vertically,  and  another  row  for 
the  depth,  horizontally.  It  need  scarcely  be  remarked,  that  the 
greatest  care  and  the  skill  of  practice,  would  be  required  to 
prevent  rupture,  otherwise  than  in  the  direction  of  the  length ; 
and  also  that  fracture  from  both  sides  should  be  simultaneous. 

{To  he  continued.'] 


%i0t  of  Vatmt0 

Granted  by  the  French  Government  from  the   lit  of  July  to 

the  ZOth  of  September,  1840» 
(Continued  from  page  859,  VoL  XIX.) 

PATENTS   FOR   FIVE   TEARS. 

Francois,  represented  in  Paris  by  M.  Perpigna,  advocate,  for 
bracelets  in  elastic  metal. 

Hazard,  of  Paris,  represented  in  Paris  by  M.  Perpigna,  advocate, 
for  an  improved  dressing  table. 

Kirk,  represented  in  Paris  by  M.  Perpigna,  advocate,  for  an  im- 
provement in  machines  for  making  bobbin  net. 

Mallan  &  Sons,  of  Xondon,  represented  in  Paris  by  M.  Perpigna, 
advocate,  for  a  mineral  succedaneum,  to  fill  up  decayed  teeth. 
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Marion,  represented  in  Paris  by  M.  Perpigna,  advocate,  for  the 
manu&cturing  of  lace  paper. 

Piet  and  Co,  represented  by  M.  Perpigna,  advocate,  for  im- 
provements in  billiards, 

Parquin,  represented  by  M.  Perpigna,  advocate,  for  improved 
metallic  plates  and  dishes. 

Achet,  of  Paris,  for  an  improved  varnished  paper  for  packing. 

Ajasson,  of  Paris,  for  improvements  in  the  manufacturing  of  sul- 
phuric acid. 

Allemand,  of  Marseilles,  for  indigenous  chocolate. 

Anbonuet,  of  Paris,  for  an  improved  kind  of  soap. 

Andre,  alias  Duvignaud,  of  St.  Jean  d'Angely,  for  an  apparatus 
for  making  brandy. 

D* Angles  and  Bienbar,  of  Paris,  for  a  pulverising  machine  for 
oleaginous  seeds. 

Antoine,  of  Metz,  for  a  new  method  of  cleaning  bottles. 

Arnaud,  of  Lyons,  for  improved  metrical  measures,  with  pro- 
jecting pins,  for  folding  cloths  and  other  fabrics. 

Aubriel,  of  Paris,  for  a  razor  in  crystal  glass. 

Autier-Boche,  of  Hirson,  for  an  apparatus  to  cure  smoky 
chimneys. 

Averly,  of  Lyons,  for  an  improved  hydraulic  machine. 

Bader,  of  Paris,  for  improved  boots  for  ladies  and  gentlemen. 

Bogatta,  of  Paris,  for  an  imperishable  ink. 

Bailly,  of  Paris,  for  a  new  ventilator. 

Bailly  and  Lebedal,  of  Paris,  for  improved  pinchers  for  extracting 
fish  bones. 

Balla,  of  Toulouse,  for  a  liqueur  called  eau  des  baigneurs. 

Bar  hot,  of  Elbeuf,  for  a  circular  mirror. 

Barbier  and  Daubree,  of  Clermont-Ferrand,  for  improvements 
in  the  manufacturing  of  sugar. 

Barratte,  of  Lons-le-Saulnier,  for  a  new  method  of  directing 
balloons. 

Barthelemy,  of  Marseilles,  for  a  new  kind  of  press. 

Bataille,  of  Rouen,  for  a  machine  for  printing  borders  of  cravats« 
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mat  of  itoteiitjs 

That  have  passed  the  Great  Seal  of  IRELAND,  from  the  Hth 
December f  1841,  to  the  ISlh  of  January,  1842,  inclusive. 


Robert  Holt,  of  Manchester,  in  the  county  of  Lancaster,  cotton 
spinner,  and  Robinson  Jackson,  of  Manchester,  aforesaid, 
engineer,  for  certain  improvements  in  machinery  or  apparatus 
for  the  production  of  rotary  motion,  for  obtaining  mechanical 
power, — which  said  improvements  are  also  applicable  for  rais- 
ing and  impelling  fluids. — Sealed  31st  December. 

Joshua  Taylor  Beale,  and  Benjamin  Beale,  of  East  Greenwich, 
in  the  county  of  Kent,  -engineers,  for  certain  improvements  in 
engines  to  be  worked  by  steam,  water,  gas,  or  vapours, — which 
improved  engine  may  also  be  used  as  a  pump. — Sealed  I4th 
January. 


«i0t  ot  itotenttf 

Granted  for  SCOTLAND,  subsequent  to  December  22nd,  1841. 


To  John  Juches,  of  Lewisham,  Kent,  for  improvements  in  fur- 
naces or  fire-places. — Sealed  28th  December. 

Montague  McDonogh,  of  St  Alban's-place,  Middlesex,  for  im- 
provements in'spindles,  flyers,  and  bobbins,  for  spinning,  roving, 
twisting,  and  reeling  all  sorts  o£  fibrous  or  textile  substances, 
and  in  the  application  or  adaptation  of  either,  or  all  of  them, 
to  machinery  for;;  the  same  purposes,— being  a  foreign  com- 
munication. «— Sealed  4th  January. 

Thomas  Joseph  Ditchburn,  of  Orchard  House,  Blackwall,  Mid- 
dlesex, shipbuilder,  for  certain  improvements  in  ship  building; 
some  or  aU  of  which  are  applicable  to  steam  boats,  and  boats 
and  vessels  of  all  descriptions.— Sealed  6th  January. 

Moses  Poole,  of  Lincoln's  Inn,  for  improvements  in  preparing 
matters  to  be  consumed  in  obtaining  light,  and  in  the  con- 
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struction  of  burners  for  burDing  the  same, — being  a  foreign 
communication. — Sealed  7th  January. 

William  Petrie,  of  Croydon,  Surrey,  for  a  mode  of  obtaining  a 
moving  power,  by  means  of  voltaic  electricity,  applicable  to 
engines  and  other  cases  where  a  moving  power  is  required. — 
Sealed  7th  January. 

James  Taylor,  Jun.,  smith  and  engineer,  Turner's-court,  Glas- 
gow, for  a  self-acting  machine,  for  driving  piles  and  stakes,  and 
for  other  such  purposes,  to  be  so  wrought  by  steam  or  other 
power. — Sealed  10th  January. 

John  George  Bodmer,  of  Manchester,  engineer,  for  certain  im- 
provements in  the  construction  of  screwing  stocks,  taps,  and 
dies,  and  certain  other  tools  or  apparatus,  or  machinery  for 
cutting  and  working  in  metals. — Sealed  Idth  January. 

William  Petrie,  of  Croydon,  Surrey,  for  improvements  in  obtain- 
.  ing  mechanical  power. — Sealed  13th  January. 

Alphonse  Rene  de  Mire  de  Normandy,  of  Redcross-scjuare, 
London,  M.  D.,  for  certain  improvements  in  the  manufacture 
of  soap. — Sealed  13th  January. 

Henry  Hough  Watson,  of  Bolton-le-Moors,  Lancaster,  consulting 
chemist,  for  certain  improvements  in  dressing,  stiffening,  and 
finishing  cotton  and  other  fibrous  substances,  and  textile  and 
other  fabrics,  part  or  parts  of  which  improvements  are  appli- 
cable to  the  manufacture  of  paper,  and  also  to  some  other  pro- 
cesses or  operations  connected  with  printing  calicoes  and  other 
goods. — Sealed  18th  January. 

John  Lee,  of  Newcastle-upon-Tyne,  manufacturing  chemist,  for 
improvements  in  the  manufacture  of  chlorine. — Sealed  19th 
January. 

John  Thomas  Carr,  of  Newcastle-upon-Tyne,  for  improvements 
in  steam-engines, — ^being  a  foreign  commimication. — Sealed 
19th  January. 

Robert  Stirling  Newall,  of  Gateshead,  wire  rope  manufiicturer, 
for  improvements  in  the  manufacture  of  fiat  bands,  and  in  ma- 
chinery for  the  manufacture  of  wire  ropes. — Sealed  20th 
January. 
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Heko  9atMt0 

SEALED    IN    ENGLAND. 

1841-2. 


To  William  Robinson  Kettle,  of  Waterloo-street,  Birmingham, 
Warwick,  accountant,  Benjamin  Wakefield,  of  Ryland-street, 
North,  Birmingham,  civil  engineer,  and  William  Crosher,  of 
Cumberland-street,  Birmingham,  aforesaid,  screw  manufacturer, 
for  an  improved  bolt  for  building,  and  other  purposes. — Sealed 
24th  December — 6  months  for  inrolment. 

Montagu  Macdonogh,  of  St«  Alban's-place,  Middlesex,  Gent» 
for  improvements  in  spindles,  flyers,  and  bobbins,  for  spinning, 
twisting,  and  reeling  all  sorts  of  fibrous  or  textile  substances, 
and  in  the  application  or  adaptation  of  either,  or  all  of  them,  to 
machinery  for  the  same  purposes, — being  a  communication.-— 
Sealed  6th  January — 6  months  for  inrolment 

Edward  Hall,  of  Deptford,  civil  engineer,  for  an  improved  steam 
boiler. — Sealed  11th  January — 6  months  for  inrolment. 

Samuel  Heame  Le  Petit,  of  St.  Pancras  place,  St  Pancras  road, 
for  certain  improvements  in  the  manufacture  and  supply  of 
gas, — ^being  a  communication. — Sealed  1 1th  January — 6  months 
for  inrolment. 

James  Chesterman,  of  Sheffield,  mechanist,  and  John  Bottom,  also 
of  Sheffield,  aforesaid,  mechanist,  for  certain  improvements  in 
tapes  for  measuring,  and  in  the  boxes  for  contsdning  the  same. 
•—Sealed  11th  January — 6  months  for  inrolment. 

Charles  Wye  Williams,  of  Liverpool,  Gent.,  for  certain  improve- 
ments in  the  construction  of  furnaces,  and  effecting  combustion 
of  the  inflammable  gases  fix)m  coal. — Sealed  11th  January — 6 
months  for  inrolment. 

John  Tresahar  Jeflree,  of  Blackwall,  engineer,  for  certain  im- 
provements in  lifting  and  forcing  water  and  other  fluids,  parts 
of  which  improvements  are  applicable  to  steam  engines. — 
Sealed  11th  January — 6  months  for  inrolment 

Richard  Dovor  Chatterton,  of  Derby,  Gent,  for  certain  improve- 
ments in  propelling. — Sealed  11th  January — 6  months  for  in- 
rolment 
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James  Ions,  of  Newctttle-upon«-Tyne,  Genu,  for  improvements 
in  smelting  copper  ores. — Sealed  Idth  January— -6  months  for 
inrolment. 

Julius  Bordier,  6f  Austin  Friars,  merchant,  for  certain  improye- 
ments  in  preparing  skins  and  hides,  and  in  converting  them 
into  leather. — Sealed  Idth  January — 6  months  for  inrolment. 

Caleb  Bedells,  of  Leicester,  manufacturer,  and  Joseph  Bedells, 
of  the  same  place,  assbtant  to  the  said  Caleb  Bedells,  for  im- 
provements in  the  manufacture  of  elastic  fitbrics,  and  articles 
of  elastic  fabrics — Sealed  13th  January — 6  months  for  inrol- 
ment. 

Joseph  Barnes,  of  Church,  near  Accrington,  Lancashire,  manu- 
facturing chemist,  for  certain  improvements  in  the  working  of 
steam-engines. — Sealed  18th  January — 6  months  for  inrolment. 

Henry  Waterton,  of  Winsford  Lodge,  Chester,  Esq.,  for  improve- 
ments in  the  manufacture  of  salt — Sealed  Idth  January  — 6 
months  for  inrolment. 

John  Jeremiah  Rubery,  of  Birmingham,  umbrella  and  parasol 
furniture  manufacturer,  for  improvements  in  the  manu&cture 
of  a  certain  part  of  umbrella  and  parasol  furniture. — Sealed 
18th  January — 6  months  for  inrolment. 

Moses  Poole,  of  Lincoln's-inn,  (rent.,  for  improvements  in  the 
construction  of  locks, — ^being  a  communication. — Sealed  15th 
January — 6  months  for  inrolment 

John  Thackeray,  of  Nottingham,  lace  thread  manufacturer,  for 
improvements  in  the  process  of  preparing  and  gassing  thread 
or  yam. — Sealed  15th  January — 6  months  for  inrolment. 

Thomas  Lambert,  of  Regent's  Park,  musical  instrument-maker, 
for  improvements  in  the  action  of  cabinet  piano-fortes. — Sealed 
15di  January — 6  months  for  inrolment. 

Edward  Palmer,  of  Newgate-street,  philosophical  instrument- 
maker,  for  improvements  in  producing,  printing,  and  embossing 
surfaces. — Sealed  15th  January — 6  months  for  inrolment, 

James  Cole,  of  YouVs-place,  Old  Kent-road,  brush  manufacturer, 
for  certain  improvements  in  the  construction  of  brushes. — 
Sealed  15th  January — 6  months  for  inrolment. 

Cornelius  Ward,  of  Great  Tichfield-street,  musical  instrument 
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maker,  for  improvements  in  flutes. — Sealed  18th  January — 6 
months  for  inrolment. 

WiUiam  Tindall,  of  Cornhill,  ship  owner,  for  a  new  and  improved 
method  of  extracting  or  manufacturing  from  a  certain  vegetahle 
substance,  certain  materials,  applicable  to  the  purposes  of 
afibrding  light  and  other  uses. — Sealed  19  th  January — 6 
months  for  inrolment. 

William  Baker,  of  Grosvenor-street,  Grosvenor-square,  surgeon, 
for  certain  improvements  in  the  manufacture  of  boots  and 
shoes. — Sealed  27th  January — 6  months  for  inrolment. 

John  James  Baggaly,  of  Sheffield,  seal  engraver,  for  certain  im- 
provements in  making  metallic  dies  and  plates  for  stamping, 
pressing,  or  embossing. — Sealed  27th  January — 6  months  for 
inrolment. 

Andrew  Kurtz,  of  Liverpool,  manufacturing  chemist,  for  certain 
improvements  in  the  manufacture  of  artificial  fuel. — Sealed 
27th  January — 6  months  for  inrolment 

Francis  Marston,  of  Aston,  in  the  county  of  Salop,  Esq.,  for  im- 
provements in  apparatus  for  making  calculations. — Sealed  27th 
January — 6  months  for  inrolment. 

Samuel  Mason,  of  Northampton,  merchant,  for  improvements  in 
clogs, — part  of  which  improvements  is  applicable  to  shoes  and 
boots. — Sealed  27th  January — 6  months  for  inrolment. 

Gottlieb  Boccius,  of  the  New-road,  Shepherd's  Bush,  Gent,  for 
certain  improvements  in  gas,  and  on  the  methods  in  use,  or 
burners  for  the  cumbustion  of  gas. — Sealed  27th  January — 
6  months  for  inrolment 

William  and  John  Galloway,  and  Joseph  Haley,  of  Manchester, 
engineers,  for  certain  improvements  in  machinery  for  cutting, 
punching,  and  compressing  metals. — Sealed  27th  January — 
6  months  for  inrolment 

Pierre  Joumet,  of  Dean-street,  Soho,  engineer,  for  improvements 
in  steam-engines, — being  a  communication.  —  Sealed  97th 
January — 6  months  for  inrolment. 

Henry  Benjamin,  of  St  Mary-at-HiU,  fish  factor,  and  Henry 
Graflon,  of  Chancery-lane,  machinist,  for  improvements  in 
preserving  animal  and  vegetable  matters.— -Sealed  27th  Ja- 
nuary— 6  months  for  inrolment 


■•.■ 
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CELESTIAL  PHENOMENA    for  February,  1842. 


D.  B. 

1 


2  10 

3  18 


6  U 
14 

7  17 

9  12 

18 
10 


11 
19 
19 

11  17 

12  19 
18  9 
14 


Clock  before  the  sun  ISni.  SSs, 
D  rises  Mom. 
D  passes  mer.  4h.  47m.  M. 
D  sets  9h.  28m.  M. 

26  D  in  D  or  last  quarter. 

13  ^in  coQJ.  with  Her.  diffof  dec 
0.  6.  S. 
Clock  before  die  sun  14m.  21s. 
D  rises  4h.  46in.  M. 
D  passes  mer.  8h.  15m.  M. 
Dseu  llh.  44m.  M. 
50  ^  in  conj.  with  ]>  diC  of  dec. 

2.  26.  N. 
29  %  in  conj.  with  the  D  diC  of 
dec  1.  46.  N. 
9  ^in  coqj.  with  Pallas,  diff.  of 
dec  5.  56,  S. 
52  $  in  coi^.  with  ]>  di£  of  dec 
2.  44.  S. 
Din  Apogee. 

Clock  before  the  sun,  14m.  34«. 
D  rises  7h.  16m.  M. 
D  passes  mer.  Oh.  18m.  A. 
D  sets  5h.  19mL  A. 
54  Ecliptic  coi^.  or  0  new  moon. 
8  {^  in  the  ascending  node 
17   $  in  Aphelion 

32  §  in  conj.  with  the  D  di£  of 
dec.  3.  35.  S. 

27  Her.  in  co^j.  with  the  D  diff.  of 

dec.  5.  28.  S. 

28  jincoi4.withthe])difi:ofdec. 

o.  38.  S. 
Mercury  R.A.  22h.  58m.  dec 

5.  49.  S. 
Venus  R.  A.  21h.  34m.  dec.  15. 

45.  S. 
Mars  R.  A.  Oh.  Im.  dec.   0. 

27.  S. 
Vesta  R.  A.  2.  15m.  dec  8. 

22.  N. 
•      Juno  R.  A.  16h.  26m.  dec.  10. 

33.  S. 


D.    H.   M. 


15      6 

8 


4 
38 


18  6 
18  11 
20 


21    7 
22 


24 


25 


2 


4 
16 

27  4 
6 

28  5 


Ceres  R.  A.  Ih.  47m.  dec  5. 

7.  N. 
Pallas  R.  A.  23h.  52m.  dec  7. 

54.  S. 
Jupiter  R.  A.  18h.  56m.  dec.  22. 

46.  S. 
Saturn  R.  A.  18h.  47m.'dec  22. 

24.  S. 
Georg.  R.  A.  23h.'34m.  dec  3. 

34.  S. 
Mercury  passes  mer.  Ih.  21m. 
Venus  passes  mer.  23h.  59m. 
Mars  passes  mer.  2h.  24m. 
Jupiter  passes  mer.  21  h.  17m. 
Saturn  passes  mer.  18h.  47ni. 
Georg.  passes  mer.  23h.  34m. 
Jf  ^[reatest  elong.  18.  6.  E. 
$  in  Perihelion 
Clock  before  the  sun,  14m.  288. 
D  rises  8h.  22m.  M. 
D  passes  mer.  3h.  37m.  A. 
D  sets  lib.  9m.  A. 
8  l^'B  first  satt.  wiU  im. 

41  DinDor  first^quarter. 

Clock  before  the  sun,  14m.  4s. 
D  rises,  1  lb.  15m.  M. 
D  passes  mer.  8h.  6m.  A. 
D  sets  3h.  57m.  M. 
8  {^stationary. 
Occul  di  Cancri  im.  8h.  59m. 
Occul  9  Cancri  im.  12h.  52m. 
Occul  z  Leonis,  im.  9h.  46m. 

em.  lOh.  50m. 
D  in  Perigee. 

Clock  before  the  sun,  13m.  238. 
D  rises,  6h.  30m.  A. 
])  passes  mer.  Mom. 
D  sets,  6h.  40m.  M. 
15  Ecliptic  oppo.  or  Q  ^^  moon 
43  ggreatestHel.  Lat.N. 
Ocul  fi^  Leonis,  im.  8h.  17m. 

42  Juno  in  D  with  the  Sun. 
3  %*a  fourth  satt  will  em. 

55  %'9  third  satt  will  im. 


J.  LEWTHWAIXE,  Rotherhithe. 
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No.  CXXIII. 

Uettnt  ^aUnta^ 


To  William  Newton,  of  the  Office  for  Patents^  66, 
Chancer y 'lane i  in  the  county  of  Middlesex^  civil  engi- 
neer ^  for  an  invention  of  certain  improvements  in  ma- 
chinery or  apparatus  for  making  or  manufacturing 
screws^ — being  a  communication. — [Sealed  ^th  October, 
1839.] 

These  improvements  in  machinery  or  apparatus  for  making 
or  manufacturing  screws,  were  communicated  to  the  pa- 
tentee by  Dr.  Hull,  of  the  United  States,  and  apply  prin- 
cipally to  that  class  or  description  of  machinery  for  making 
metal  screws,  commonly  called  wood  screws,  and  consist 
in  improved  constructions  and  arrangements  of  machinery, 
containing  certain  novel  mechanical  agents,  adapted  to 
perform  the  several  offices  of  cutting  the  screw-shafts  or 
blanks,  forming  the  head,  trimming  and  nicking  or  notching 
them,  and  cutting  the  thread  upon  the  shaft. 
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In  Plate  lY.,  fig.  1,  represents  a  horizontal  view  of  the 
machine  for  forming  and  heading  the  screw-blanks ;  fig.  2y 
is  a  vertical  section^  taken  longitudinally  through  the  ma- 
chine,  in  the  direction  of  the  dotted  line  a,  b ;  and  fig.  S, 
is  also  a  vertical  section,  taken  transversely  through  the 
machine,  in  the  direction  of  the  dotted  line  c,  d. 

This  machine  is  mounted  upon  suitable  frame-work  and 
standards,  to  support  the  several  axles,  the  fulcra  of 
levers,  and  the  sliding  or  moving  parts.  A  length  of  wire 
or  rod  a,  a,  is  fed  into  the  machine ;  it  may  be  of  wire  from 
a  hank,  placed  at  the  side,  whence  it  proceeds  between 
rollers  i,  i,  which  draw  the  wire  forward ;  c,  c,  c,  are  the 
rollers,  which  straighten  it  as  it  advances.  The  end  of  the 
wire  is  protruded  through  an  aperture  in  the  frame,  and 
through  the  open  dies  cJ,  cJ,  and  it  is  in  that  situation  after- 
wards held  firmly  by  the  closing  of  the  dies.  By  a  lateral 
movement  of  the  dies,  the  piece  of  wire  so  held  is  cut  off 
at  the  proper  length  for  forming  one  shaft  or  screw-blank, 
the  back  of  the  dies  having  a  cutting  edge,  which  is  brought 
against  a  stationary  piece/,  fixed  in  the  frame- work,  forming 
the  other  edge  of  the  cutter.  The  position  of  the  screw- 
blank,  held  in  the  dies,  being  now  opposite  to  the  punch  gy 
is  favorable  for  the  operation  of  heading ;  and  the  punch 
being  made  to  approach  the  protruded  end  of  the  wire-shaft, 
compresses  the  end  of  the  wire  into  a  recess  in  the  dies,  and 
thereby  totrbA  the  head. 

A,  A,  A,  is  the  main  shaft  or  rotary  axle,  on  which  the 
several  wheels  and  cams  are  fixed  for  working  the  operating 
parts  of  the  machine.  The  axle  is  driven  by  a  band  and 
rigger,  and  is  governed  by  a  fly-wheel.  Upon  this  shaft  a 
cam  B,  is  fixed,  in  which  an  excentric  groove  is  formed,  as 
represented  by  dots.  A  sliding  bar  c,  c,  has  a  roller  at 
one  end,  working  in  the  groove  of  the  cam  b  ;  and  the  r^ 
verse  end  of  this  sliding  bar  is  jointed  to  one  arm  of  a  lever 
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D»  D9  which  Tibrates  loosely  upon  a  small  shaft  e.  To  the 
upper  end  of  the  lever  d,  spring-clicks  c/,  d^  are  attached^ 
(see  fig.  1|)  which  take  into  the  teeth  of  a  ratchet-wheel  F| 
fixed  on  the  small  shaft  b.  On  this  small  shaft  also^  the 
lower  drawing^roUer  b^  is  fixed)  the  axle  of  the  upper  draw* 
ing-roUer  being  mounted  in  bearings  in  the  frame  ;'^  their 
peripheries  are  pressed  together  by  tightening  screws  at 
top.  There  is  a  notched  groove  in  the  periphery  of  each 
of  these  drawing  or  feeding-in  rollers^  for  the  purpose  of 
holding  fiut  the  wire  a,  passed  between  them,  which  is  ad« 
vanced  by  the  rotary  action  of  the  wheels  and  shaft  e,  f,  b. 

It  will  now  be  perceived,  that  on  the  main  shaft  a,  and 
the  cam  b,  revolving,  the  roller  at  the  end  of  the  sliding  bar 
c,  acting  in  the  excentric  groove  of  the  cam  g^  will  cause 
the  ^har  c,  to  slide  to  and  fro  in  its  staple  or  bearing  e^  and 
hence  to  produce  a  vibratory  action  to  the  lever  d.  The 
clicks  d^  df  d,  by  these  means,  will  give  a  small  rotary  move* 
ment  to  the  ratchet-wheel  every  time  that  the  lever  d, 
moves  forward,  which  movement  being  communicated 
through  the  shaft  e,  to  the  lower  roller  6,  will  advance  the 
wire  a,  forward,  at  intervals  of  sufSicient  distance  to  form 
the  lengths  of  the  several  screw-blanks.  The  wire  being 
thus  brought  forward,  and  its  end  protruded  through  the 
dies  e,  e,  a  grooved  cam  g,  fixed  on  the  main  shaft,  as  it 
revolves,  acts  upon  the  end  of  the  bent  arm  of  a  lever  h,  h, 
(see  fig.  S) ;  the  reverse  end  of  which  lever  is  connected  by 
the  piece  i,  to  the  knee-joint  levers  x,  x,  seen  in  figs.  1 
and  S.  By  the  descebt  of  the  lever  h,  and  the  piece  i,  the 
levers  X,  are  brought  down  nearly  into  a  straight  line,  which 
causes  the  moveable  side  of  the  die  e,  to  be  pressed  up 
against  the  stationary  side  of  the  die,  and  the  wire  to  be 
held  firmly  between  them. 

In  order  now  to  cut  ofi*  the  length  of  the  wire,  so  held  in 
the  dies,  the  frame  l,  l,  in  which  the  dies  are  mounted, 

k2 
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18  slidden  laterally  by  a  similar  contrivance ;  viz. — ^by  the 
straightening  of  the  levers  M|  m,  connected  to  a  lever  n, 
which  is  worked  by  a  grooved  cam  o,  likewise  fixed  on 
the  main  shaft  a.  This  lateral  movement  of  the  firame  l, 
and  diesi  forces  the  wire  a,  against  the  sharp  edge  of  a 
fixed  cutter  f,  and  thereby  separates  the  portion  of  wire 
held  in  the  dies  (which  is  to  form  the  screw-blank)  firom 
the  continuous  length  of  wire  behind  it. 

This  sliding  movement  of  the  dies  has  now  brought  the 
end  of  the  screw-blank  exactly  opposite  to  the  punch  gf 
which  must  be  advanced  for  the  purpose  of  crushing  the 
end  of  the  piece  of  wire  or  screw-blank  into  the  recess  in 
the  dies,  in  order  to  form  the  head  of  the  screw.  This  is 
efiected  by  the  action  of  another  pair  of  levers  p,  p,  one  of 
which  is  connected  to  the  sliding  punch  g^  the  other  being 
jointed  to  a  stationary  bearing  h ;  and  the  junction  of  the 
two  levers  is  connected  to  a  strap- lever  z.  From  the  lower 
part  of  this  strap-lever,  on  its  sides,  two  rollers  or  studs 
ft,  f,  extend,  working  in  two  grooved  cams  Y,  y,  one  of 
which  is  shewn  at  fig.  S.  Upon  the  main  shaft,  between 
the  two  last  mentioned  cams,  a  tooth  or  cam  x,  is  likewise 
fixed,  which,  as  the  shaft  goes  round  at  the  proper  time, 
comes  into  contact  with  the  under  edge  of  the  strap-piece  z, 
and  raises^  it,  thereby  bringing  the  levers  p,  p,  into  a 
straight  line ;  and  as  the  tooth  x,  passes  the  perpendicular 
point  of  its  rotation,  it  forms,  with  the  strap-piece  z, 
another  infinite  lever,  assisting  to  drive  the  punch  forward, 
and  to  give  the  required  force  for  crushing  the  end  of  the 
screw-blank  into  the  recesa  of  the  dies,  and  forming  the 
head. 

When  the  tooth  x,  has  passed  the  perpendicular,  and 
released  itself  from  the  strap-piece  z,  that  lever  is  allowed 
to  fall,  and  with  it  the  joint  of  the  levers  p,  p,  descend, 
which  draws  back    the    punch  and    allows   the  headed 
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screw-blank  (the  dies  being  then  open)  to  be  pushed  out 
of  the  dies  by  the  wire  coming  forward  to  form  the  next 
screw.  But  as  this  descent  of  the  strap  lever  z,  and  the 
joint  of  the  levers  p,  p,  may  not  be  always  effected  by  their 
gravity  alone,  an  arm  q,  is  attached  to  the  strap-piece  z^ 
which  extends  downwards.  A  long  slot  in  the  arm  o, 
allows  an  auxiliary  shaft  r,  to  pass  through  it,  and  upon 
this  shaft,  as  a  guide,  the  arm  q,  slides  up  and  down.  This 
shaft  R,  turns  in  bearings  in  the  side  frames,  and  receives 
rotary  motion  through  a  toothed  wheel  s,  fixed  upon  it, 
which  takes  into  a  similar  wheel  t^  upon  the  main  shaft. 
Upon  this  shaft  r,  a  tappet  u,  is  fixed,  which,  as  it  revolves^ 
strikes  against  a  tail-piece  v,  at  the  bottom  of  the  arm  q, 
and  thereby  draws  down  the  arm,  and  with  it  the  joint  of 
the  levers  p.  p. 

Fig.  4,  is  an  elevation  of  a  machine,  in  which  the  headed 
screw-blanks  are  placed  in  a  hopper,  and  are  severally  dis- 
charged firom  thence  into  a  groove  or  passage  below,  and 
conducted  in  consecutive  order  into  certain  holders  for  the 
purpose  of  receiving  the  subsequent  operations. 

Fig.  5,  is  a  horizontal  view  of  the  same  machine,  as  seen 
bom  above,  but  from  which  the  hopper  is  removed.  This 
machine  also  contains  the  parts  for  trimming  or  turning 
the  shafts  and  heads  of  the  screw-blanks,  in  order  to  render 
them  true,  a^  is  a  hopper,  placed  above  the  machine,  and 
supported  upon  brackets,  extending  from  the  firame-work* 
Into  this  hopper  the  screw-blanks  are  thrown  in  a  pro- 
miscuous heap.  The  lower  part  of  the  hopper  being  open^ 
the  screw-blanks  fall  6n  to  the  periphery  of  two  drums  b,  b^ 
(with  which  the  hopper  is  nearly  in  contact,)  and  slide 
down  into  the  contracted  space  between  the  two  drums,  as 
may  be  seen  in  the  detached  view  in  section  of  the  drums 
and  hopper,  at  fig.  6.  In  this  contracted  passage  two  thin 
strips  of  plate  metal  a,  a,  are  placed  horizontally,  forming 
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a  narrow  groove  or  guide  between  them,  into  which  the 
shafts  of  the  screw-bbnks  &11  and  hang  down  the  under 
sides  of  their  heads,  resting  upon  the  edges  of  the  plates* 
Such,  however,  of  the  screw-blanks  as  do  not  come  down 
perpendicularly,  are  prevented,  by  the  breadth  of  their 
heads,  from  falling  into  the  groove,  and  lay  cross-wise  upon 
the  top  edge  of  the  guide-plates  a,  a*  In  order,  therefore, 
to  bring  them  all  into  perpendicular  positions,  spring-lifters 

b,  by  connected  to  the  drums,  are,  at  proper  times,  pro* 
jected  into  the  contracted  passage  under  the  hopper,  and 
above  the  guide -groove ;  and  as  the  drums  revolve,  these 
lifters  raise  up  the  screw-blanks  which  have  not  fiillen 
into  the  groove,  holding  them  by  the  under  parts  of  their 
heads,  and  then  letting  them  fall,  in  order  that  they  may 
pass  perpendicularly  into  the  groove. 

The  rotary  motion  of  the  drums  is  effected  by  a  train  of 
toothed  gear,  actuated  from  any  of  the  rotary  parts  of  the 
machine;  and  the  drums  are  made  to  revolve  together  very 
slowly  but  simultaneously,  by  a  rim  of  teeth  on  their  edges, 
which  take  into  each  other* 

The  means  by  which  the  spring-lifters  ft,  ft,  act,  wiU  be  un- 
derstood, by  examining  their  construction  and  the  forms 
of  the  cam  rings  c,  e,  shewn  best  in  fig.  6.  The  spring* 
lifters  ft,  are  straight  rods,  placed  in  longitudinal  ranges 
within  the  drums,  standing  in  nearly  radial  pooitions. 
They  are  supported  by  brackets  cf,  in  which  they  slide, 
and  their  outer  ends  are  flattened  and  protruded  through 
narrow  openings,  in  the  periphery  of  the  drums^  having 
helical  springs  to  project  them  outward.  The  hinder  part 
of  each  of  the  rods  are  confined  by  bosses  or  heads,  bear- 
ing against  the  backs  of  bars  e,  which  carry  small  rollers 
at  their  ends ;  and  these  rollers,  as  the  drum  goes  round, 
act  against  the  internal  periphery  of  stationary  cam  rings 

c,  e,  affixed  to  the  frame-work.     The  greater  portion  of 


Newion^for  Impis.  in  Manufacturing  Screws.     79 

the  internal  periphery  of  each  of  the  fixed  cam  rings,  is 
circular,  and  stands  concentric  with  the  axis  of  the  drum ; 
but  it  will  be  seen,  that  a  part  of  the  ring  has  an  enlarged 
diameter*      When  the  roller  e,  is   running   round  the 
circular  or  smaller  radius  of  the  ring,  the  sliding  rods  b,  b, 
are  kept  back ;  but  when  the  roller  comes  to  the  enlarged 
part  of  the  diameter  of  the  ring,  the  force  of  the  springs 
project  the  sliding  rods  through  the  opening  in  the  drum, 
which  takes  place  as  the  drum  revolves,  at  the  instant  that 
the  opening  in  the  drum  has  passed  above  the  edge  of  the 
guide^plates  or  groove  a,  a.     The  thin  flattened  ends  of 
the  sliding  bars  ft,  in  both  drums,  are  thus  at  the  same 
time,  brought  under  the  hopper  against  all  the  screw* 
blanks  which  have  not  fallen  into  the  groove  a,  a ;  and  as 
the  drums  proceed  in  their  rotarjr  progress,  the  series  of 
bars  or  risers  ft,  ft,  lift  the  screw-blanks  up  a  little  distance, 
and  when  the  smaller  radius  of  the  rings,  acting  upon  the 
rollers,  draw  the  sliding-bars  ft,  back  agaiUf  the  screw- 
blank  is  let  fall  into  the  groove  a,  a,  below« 

This  groove  is  curved  downwards  for  die  purpose  of 
leading  the  screws,  in  consecutive  succession,  into  a  situa- 
tion to  be  taken  hold  of  by  other  apparatus,  for  submitting 
to  the  subsequent  operations* 

When  the  screw-blanks  are  placed  in  the  groove,  under 
the  hopper^  by  the  means  above  described^  they  are  to  be 
driven  laterally  from  under  the  hopper  into  the  curved  part 
(just  mentioned)  of  the  grooved  passage,  by  the  following 
means:-— 

A  sliding  rod  /,  (see  fig.  5,)  having  its  end  bent  up  to 
form  a  tooth,  is  placed  at  the  end  of  the  groove,  which, 
being  moved  onward  at  stated  periods,  drives  all  the  screw- 
Uanks  before  it»  firom  that  part  of  the  groove  which  is 
beneath  the  hopper,  into  the  curved  passage,  leaving  the 
groove  under  the  hopper,  after  its  returut  free  to  receive  a 
fresh  supply. 
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The  moTements  of  the  gliding  rod  are  effected  by  a  lever 
k^  connected  to  its  outer  end ;  this  rod  is  forced  inward,  at 
intervals,  by  a  spring  i,  the  movements  of  the  lever  being 
r^ulated  by  a  bolt  k,  connected  to  it ;  the  end  of  which 
bolt  w^orks  against  a  face-cam,  on  the  edge  of  the  rotary 
drum. 

The  manner  in  which  the  screw-blanks  are  taken  from 
the  lower  end  of  the  curved  groove  a,  is  as  follows  :^ — On 
the  side  of  the  frame,  a  bracket  j',  supports  a  sliding  piece  l^ 
the  inner  extremity  of  which  slider  is  formed  like  a  spoon, 
having  a  recess  m,  for  the  reception  of  the  screw-blank,  as 
shewn  in  the  horizontal  section  of  the  holding  and  turning 
part  of  the  machine,  at  fig.  7. 

It  may,  however,  be  necessary  here  to  state  the  means 
by  which  the  principal  operating  parts  of  the  machine  are 
actuated,  before  their  details  are  described. 

Upon  the  axle  c,  the  rigger  is  fixed,  by  which  rotary 
motion  is  given,  through  a  strap,  from  any  first  mover. 
This  axle  also  carries  a  fixed  pulley-wheel  d,  from  whence 
an  endless  band  is  passed  to  a  small  pulley  e,  fixed  upon  a 
shaft  F,  at  the  opposite  end  of  the  machine.  On  this  shaft 
F,  a  larger  pulley  o,  is  also  fixed,  from  whence  an  endless 
band  is  carried  over  a  pulley  h,  upon  the  hollow  axle  i, 
(see  fig.  7,)  which  axle  carries  the  die-box  k,  that  holds  the 
screw-blank,  and  turns  it  round,  as  in  the  chuck  of  a  lathe. 

A  small  pinion  l,  at  the  end  of  the  axle  c,  takes  into  a 
toothed  wheel  m,  on  the  cam-axle  N ;  and  a  pinion  o,  on 
this  axle,  drives  the  two  coupling-wheels  p,  f,  which  gives 
rotary  motion  to  the  drums  b,  b,  as  above  described. 

The  spoon-end  m,  of  the  slider  /,  in  the  first  instance, 
lies  immediately  under  the  discharging  aperture  of  the 
groove  «,  and  therefore,  as  the  screw-blanks  descend,  they 
severally  come  into  this  spoon-formed  receptacle. 

In  order  to  carry  the  screw-blank  to  the  holders  in  the 
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die-box  k,  k,  the  sliding  piece  l,  must  be  moved  forward ; — 
this  is  done  by  a  horizontal  lever  n,  (see  fig.  5,)  moved  by 
the  rotation  of  a  cam-wheel  o,  at  the  end  of  the  axle  n. 
The  sliding  piece  l,  and  spoon  m,  with  its  spring-holder  o, 
thus  brings  the  screw-blank  forward,  and  inserts  its  end 
into  the  open  dies,  in  the  box  k,  on  the  hollow  shaft  i. 
When  this  has  been  done,  a  cam-wheel  q,  on  the  shaft  n, 
gives  a  lateral  movement  to  a  lever  r,  which  shifts  a  clutch- 
box  Sy  on  the  hollow  axle  i,  and  causes  the  levers  p,  p,  iu 
the'  die-boX|  to  expand  and  force  the  dies  q,  q,  into  close 
contact  with  the  screw-shaft,  as  seen  in  fig.  7 ;  and  as  this 
hollow  shaft  is  made  to  revolve  continually  by  the  bands 
and  puUies  o,  and  h,  above  described,  the  screw-shaft  now 
receives  a  rapid  rotary  motion,  as  if  fixed  in  the  chuck  of 
a  lathe. 

A  vertical  bar  t,  having  counter-sunk  file  edges,  is  now 
made  to  rise,  in  order  to  act  against  the  fifice-edge  and  back 
of  the  head  and  upper  part  of  the  shaft  of  the  screw-blank, 
as  it  revolves  in  the  chuck.  This  file-bar  t,  (see  fig.  4,) 
slides  vertically  in  sockets  r,  r,  and  is  connected  at  bottom 
to  a  jointed  lever  v,  v,  v,  the  fulcrum  of  which  lever  is  a 
stud,  set  in  the  side-frame  at  s.  On  the  shaft  n,  a  snail-> 
cam  u,  is  fixed,  which  acts  against  the  bent  extremity  of 
the  lever  v  ;  consequently,  as  the  snail-cam  goes  round,  the 
opposite  end  of  the  jointed  levers  will  rise  and  fall,  and 
thereby  move  the  file-bar  t,  vertically  up  and  down,  and 
cause  the  irregularities  of  the  shaft  and  head  of  the  screw^ 
blank,  as  it  revolves,  to  be  filed  off. 

The  movements  of  the  machine,  which  may  be  traced  by 
the  drawings,  having  caused  the  file-bar  to  descend,  and 
the  sliding-bar  /,  to  retire,  the  spoon  m,  being  then  in  a 
situation  to  receive  another  screw-blank,  it  is  necessary  to 
discharge  from  the  chuck  that  one  which  has  been  turned. 

This  is  done  by  the  clutch  s,  having  retired  and  opened 
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the  dies  of  the  box  k,  when  a  sliding-rod  i,  in  the  hollow 
axle  I,  18  protruded  forward^  and  drives  the  screw-bhink 
out  of  the  chuck.  Upon  the  axle  N^  there  is  a  cam-wheel 
w^  in  the  groove  of  which,  the  end  of  a  lever  x,  works. 
This  lever  turns  upon  a  fulcrum-pin  »,  and  the  reverse  end 
of  the  lever  is  attached  by  a  clutch  to  the  end  of  the  sliding- 
rod  /•  Hence  it  will  be  perceived,  that  as  the  cam  w,  re- 
volves, the  rod  /,  will  be  projected,  and  the  screw-blank 
discharged  at  the  proper  time. 

The  machine,  in  which  the  heads  of  the  screw-blanks  are 
to  receive  the  cuts  or  nicks,  is  represented  in  the  side  eleva- 
tion at  fig.  8,  and  in  the  horizontal  view  at  fig.  9.  The 
headed  and  turned  screw-blanks,  firom  the  last-described 
machine,  are  thrown  into  a  hopper  a,  whence  they  fidl 
upon  the  peripheries  of  the  drums  b,  b,  and  are  discharged 
thereon,  in  the  manner  already  described. 

Eig.  10,  represents  a  detached  portion  of  the  machine, 
upon  an  enlarged  scale,  consisting  of  a  part  of  the  groove 
or  channel  a,  a,  in  which  the  screw-blanks  are  brought 
forward,  and  of  the  notched  wheel  in  which  they  are  held, 
whilst  under  the  operation  of  nicking.  The  position  of 
these  parts  in  the  machine,  will  be  seen  by  reference  to 
fig.  9.  c,  is  the  first  axle,  driven  by  a  band  and  rigger. 
Upon  this  shaft  there  is  a  pulley  d,  carrying  a  band,  which 
drives  the  axle  e.  On  the  axle  b,  there  is  a  pinion,  taking 
into  the  teeth  of  the  drum-wheel  b,  by  which  means  the 
screw-blanks  are  delivered  firom  the  hopper  a,  and  con* 
ducted  into  the  groove  or  guide  a,  a,  as  before  described. 
At  the  end  of  the  axle  of  the  drum  there  is  a  pinion  f, 
taking  into  a  wheel  a,  upon  the  axle  h,  and  upon  this  axle 
H,  there  is  also  a  pinion  i,  which  drives  a  wheel  x,  on  the 
axle  of  the  notched  wheel  l,  that  receives  and  holds  the 
screw-blanks  whilst  under  the  operation  of  notching  or 
nicking^.    The  first-mentioned  axle  c,  has  affixed  upon  it 
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a  large  pulley  u,  carrying  a  band  that  drives  the  pulley  n> 
on  the  axle  o ;  and  this  axle  also  carries  a  circular  saw  or 
cutter  Py  by  the  rotary  action  of  which  the  nicks  or  notches, 
in  the  screw-heads,  are  cut.  Rotary  motion,  therefore, 
heing  given  to  the  shaft  c,  all  the  evolutions  of  the  machine 
are  p^onned,  as  follows  :-— 

The  acrew-blanks  being  fed  in  and  pushed  forward  in 
the  groove  or  guide-passage  a,  a,  they  are,  in  succession, 
brought  against  the  notched  bee  of  the  wheel  l  ;  and  as 
the  wheel  revolves,  every  notch  or  recess,  in  passing  the 
end  of  the  guide  a,  takes  therefrom  a  screw-blank,  and  is 
assisted  by  a  spring-slider  c,  occasionally  projected  forward, 
for  the  purpose  of  pushing  the  screw-blank  into  its  notch, 
and  keeping  back  the  others  from  clogging  the  wheeL 
The  movements  of  this  springndider  are  effected  by  a 
rotary  cam  or  tappet-wheel  d,  on  the  axle  of  one  of  the 
drums.  Hiese  screw-blanks,  as  the  wheel  goes  on,  are 
confined  in  the  notches  by  a  steel  spring  i,  which  presses 
against  the  ftice  of  the  wheel,  and  holds  them  securely* 
As  the  wheel  l,  turns  slowly,  the  heads  of  the  screw* 
blanks  are  made  to  pass  under  the  circular  saw  or  cutter 
p,  which  rotates  rapidly  above,  by  which  means  the 
nick  or  notch,  in  the  heads  of  all  the  screw-blanks, 
as  they  pass,  are  eut  with  regularity  and  precision,  and 
they  afterwards  drop  out  at  the  wheel  into  a  receptacle 
below. 

The  machine,  for  cutting  the  threads  or  worms  on  the 
scraw-shafls,  is  shewn  in  side  elevation  at  fig.  11,  and  in 
phn  at  fig.  12;  the  hopper,  drums,  and  feeding  apparatus 
being  removed  in  thia  figure  in  order  to  expose  the  m^ 
ehanasm  for  holding  the  screw-Uank  and  threading  it. 
Kg.  13,  is  a  section  in  elevation,  taken  through  the  ma- 
chine^ in  the  transverse  dbection  to  fig.  11. 

The  hopper  a,  the  drums  b,  b,  and  the  means  of  feeding 
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the  screw-blanks  into  the  curved  guide  or  feeding  passage 
a,  a,  are,  in  this  machine,  the  same  as  described  above. 
The  screw-blanksy  therefore,  are  to  be  considered  as  fed 
into  the  machine,  in  consecutive  order,  through  the  guide** 
passage  a,  a,  by  which  they  are  successively  deposited  in  a 
recess  in  a  socket  b,  below,  (seen  in  section  in  fig.  14,)  one 
screw-blank  descending  previous  to  every  returning  evo- 
lution of  the  holders  and  cutter. 

The  driving  pulley  or  rigger  c,  is  fixed  upon  a  short  axle 
D,  (supported  in  suitable  bearings,)  carrying  a  pinion  £, 
taking  into  a  toothed  wheel  f,  on  the  long  axle  or  shaft  o. 
At  the  reverse  end  of  this  shaft  o,  a  toothed  wheel  h,  is 
fixed,  taking  into  a  wheel  i,  on  the  short  inclined  axle  that 
carries  the  rotary  cutter  x,  by  which  the  thread  of  the 
screw  is  to  be  formed  on  the  shaft  of  the  screw-blank. 
Near  the  middle  of  the  long  shaft  g,  there  is  a  pinion  l, 
taking  into  a  wheel  m,  on  the  cam-shaft  n  ;  by  this  cam-- 
shaft, many  of  the  minor  parts  of  the  mechanism  are  actu* 
ated,  and  upon  the  same  shaft  also  a  pinion  o,  is  fixed, 
which,  by  means  of  coupling-wheels,  tvma  the  feeding 
drums  b,  b. 

One  of  the  screw-blanks  having  passed  from  the  guide  0, 
lies  in  a  horizontal  position  in  the  recess  of  the  stationary 
hollow  socket  i,  coincident  with  which  the  hollow  axle  p, 
must  be  brought,  in  order  that  the  screw-blank  may  be 
projected  through  the  hollow  axle  p,  and  brought  to  the 
holders  against  the  rotary  cutter  x,  at  its  opposite  end. 
The  means  by  which  the  screw-blank  is  projected,  (point 
foremost,)  is  by  a  clutch  and  lever  c,  and  spring  d,  acting 
upon  a  sliding-bolt  or  plunger  e.  The  cam  ft  as  its  shaft 
goes  round,  causes  the  lever  and  clutch  c,  to  draw  back  the 
bolt  e;  and  when  the  elevated  part  of  the  cam^*,  has 
passed  away  from  and  ceased  to  hold  the  lever,  the  spring 
d,  suddenly  shoots  the  bolt  e,  forward,  which  projects  the 
screw-blank  into  the  hollo  .  axle,  see  fig.  14. 


Newton* 8,  for  Impts,  in  Manufacturing  Screws.     85 

The  hollow  axle  p^  with  its  appendages^  is  mounted  in 
plummer- blocks^  which  slide  horizontally,  very  short  dis- 
tances, to  and  frO|  in  transverse  directions,  in  stationary 
frames  q,  q,  standing  across  the  machine ;  the  hollow  axle 
moving  one  way  to  receive  the  screw-blanks,  and  the  other 
way  to  bring  them  against  the  rotary  cutter.  These  slid« 
ing  movements  of  the  hollow  axle  p,  are  effected  by  a  cam 
gf  on  the  shaft  n,  acting  against  a  lever  A,  which,  by  a 
strap-piece  t,  is  connected  to  the  plummer-block,  seen  in 
fig.  Id.  This  cam  g,  is  circular,  excepting  at  one  part  of 
its  periphery,  which  has  a  notch  or  recess  cut  in  it ;  when, 
by  the  rotation  of  the  cam,  a  tooth,  extending  from  the 
lever  h,  is  allowed  to  pass  into  the  notch.  The  hollow 
axle  is,  by  means  of  a  lever,  slidden  forward  and  brought 
into  coincidence  with  the  screw-blank,  lying  in  the  socket 
b ;  the  plunger  then  acts  as  before  described,  and  drives 
the  screw-blank  from  the  socket  into  the  hollow  axle  p. 

The  whole  length  of  the  hollow  axle  having  been  filled 
with  screw-blanks,  either  by  hand  or  by  these  means,  it 
will  be  perceived,  that  the  act  of  introducing  one  in  at  the 
end  next  the  plunger,  will  force  the  whole  series  of  screw- 
blanks  forward,  and  discharge  the  foremost  one  at  the 
opposite  end. 

It  is  to  be  here  observed,  that  in  order  to  prevent  more 
than  one  of  the  screw-blanks  descending  from  the  guides  at 
each  operation,  a  spring-tooth  /,  is  passed  into  the  recess 
under  the  guide-passage,  which  is  drawn  back  whenever 
another  screw-blank  is  required  to  descend  by  one  of  the 
elevations  on  the  cam  m. 

In  the  section  of  the  hollow  axle,  shewn  at  fig.  14,  it 
will  be  seen,  that  the  screw-blank,  on  being  projected  out 
of  the  axle,  passes  between  a  pair  of  lever-dips  or  chaps 
It,  11,  which  are  the  holding  dies.  These  chaps  move  upon 
pivots  0,  Of  in  the  box  or  frame  r,  fastened  on.  the  end  of 
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tbe  hollow  axle,  and  the  head  of  the  screw-blank  prevents 
it  from  passing  through  the  chaps  when  they  are  nearly 
dosed.  The  shaft  of  the  screw-blank  being  thus  situated 
between  the  dies,  the  chaps  are  closed  by  the  levers  p,  p, 
which  are  brought  into  a  straight  line  through  the  agency 
of  several  strap-pieces  and  levers  q^  q,  and  r,  r,  and  attached 
together,  as  shewn  in  figs*  11  and  13;  and  these  are  con- 
nected to  a  slider  /,  /,  affixed  to  the  guide-rods  u^  u.  This 
slider  i,  is  moved  to  and  fro  by  jointed  or  infinite  levers  v,  t, 
which  are  connected  to  the  weighted  lever  k.  The  back 
part  of  this  lever  is  bent  upward,  as  shewn  in  fig.  13,  and 
is  acted  upon  by  a  wiper  tr,  on  the  cam-axle,  which,  as  it 
revolves,  depresses  the  bent  end  of  the  lever  k,  and  raises 
the  opposite  end»  thereby  bringing  the  levers  9,  v,  into  a 
straight  line,  for  the  purpose  of  forcing  forward  the  slider  i, 
and  closing  the  chaps  n,  »•  The  screw-blank  being  thus 
firmly  held  between  the  chaps,  the  larger  radius  of  the  cam 
g,  now  acting  against  the  lever  A,  forces  it  and  the  strap  i, 
and  plummer-blocks,  which  cany  the  hollow  axle,  into  its 
back  positicHi,  by  which  the  shaft  of  the  screw*blank  is 
brought  against  the  rotary  cutter  x,  where  it  is  held  flrmly« 
Rotary  motion  is  now  given  to  the  hollow  axle  and  its 
appendages,  by  a  pinion  4?,  at  \he  end  of  the  hollow  axle, 
taking  into  the  teeth  of  the  wheel  B*,  below,  by  which 
means  the  screw-blank,  held  in  the  chaps  »,  n,  is  made  to 
revolve,  vnth  great  rapidity,  against  the  cutter  or  threading* 
tool  K. 

The  periphery  of  the  cutter  or  threading  tool  has  helical 
grooves  formed  upon  it,  crossed  by  diagonal  notches,  in 
order  to  form  cutting  or  file-teeth.  The  number  of  helical 
grooves,  formed  round  the  periphery  of  the  cutter  or  thread* 
ing  tool,  and  its  rotary  speed,  must  be  proportioned  to 
the  rotary  speed  given  to  the  screw^bUnk  under  opera»- 
tixm.    When  that  is  properly  attended  to,  the  thread  or 
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worm  will  be  properly  cut  upon  the  screw-shaft,  and  not 
otherwise. 

The  patentee  claims,  first,  the  construction  of  the  several 
different  machines  or  arrangements  of  mechanism,  herein- 
above described,  for  effecting  the  operations  of  cutting  off 
the  lengths  of  metal  wire ;  heading  the  same  so  as  to  form 
screw-blanks  or  shafts ;  turning  the  shafts  and  heads,  and 
nicking  or  notching  them,  by  forming  the  slit  therein ;  and, 
finally,  cutting  the  worm  or  thread  upon  the  shaft;.  Se« 
condly,  the  novel  means  or  mechanism  for  separating  or 
extracting,  severally,  the  screw-blanks  or  shafts  from  out 
of  a  promiscuous  mass  or  heap,  in  a  hopper,  and  guiding  or 
conducting  the  same  to  the  different  subsequently  required 
operations  ;<— and  idso  the  novel  and  peculiar  mechanism  or 
means  of  cutting  the  thread  or  worm  of  the  screws,  con- 
sisting of  the  construction,  form,  and  position  of  the  rotary 
cutting-wheel  or  tool  and  its  adjuncts,  whereby  the  worm 
or  thread  is  cut  or  produced  upon  the  screw-shaft,  as  it 
revolves  during  this  operation.— *[/i>ro^cf  c^  the  Rolls 
Chapel  Office,  April,  1840.] 

8pe<nficatioii  drawn  hf  Meinrs.  Newton  and  Berry. 


To  Robert  Hampson,  ofMajifield  Print  Works,  in  Man* 
Chester,  in  the  county  of  Lancaster,  calico  printer,  for 
his  invention  of  an  improved  method  of  block  printing 
on  woven  fabrics  of  cotton,  linen,  silk,  or  woollen,  or 
of  any  two  or  more  of  them  intermixed,  with  improved 
machinery,  apparatus,  and  implements,  for  that  pur^ 
pose.-^lSealed  9th  June,  1840.] 

In  Plate  Y.,  fig*  1,  is  a  side  elevation  of  a  madiine  for 
block  printing,  a,  is  a  roller  or  wooden  cylinder,  on  which 
the  woven  fiibric  to  be  printed,  is  wound ;  and  s,  a  similar 
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toller,  provided  with  a  length  of  calico  or  other  cloth,  to 
pass  under  the  fabric,  and  protect  the  blanket  during  the 
printing  process,  a,  a,  represent  carrier  rollers,  under  the 
one  and  over  the  other  of  which  the  fabric  and  under-cloth 
are  carried  in  their  passage  towards  the  printing  table  B| 
over  which  they  pass. 

The  rollers  a,  and  s,  are  both  prevented  from  revolving 
freely,  by  means  of  a  break  or  check  line,  and  the  counter- 
weights i,  6,  so  that  the  fabric  and  under-cloth  are  held  in 
a  state  of  moderate  tension  as  they  are  drawn  forward  over 
the  printing  table  b.  The  position  at  which  the  impression 
is  given  to  the  £Btbric,  is  immediately  over  the  letter  b  ; 
t^hence  the  fabric  passes  forward  over  the  roller  c,  and 
there  separates  from  the  calico  or  undei^loth,  which  passes 
between  the  roller  c,  and  the  pressing  roller  c,  which  is 
held  in  close  contact  with  the  under  surface  of  the  roller  c, 
by  means  of  the  small  levers  and  counter-weights  d,  d. 

On  the  axis  of  the  roller  c,  is  placed  the  spur-wheel  £, 
which  receives  motion  from  the  pinion  e^  when  made  to 
revolve,  by  means  of  the  handle  or  winch  f.  This  handle 
or  winch  is  arranged  to  make  one  revolution  for  every  in- 
tended progressive  movement  of  the  fabric,  having  reference 
to  the  depth  of  the  pattern  or  portion  of  the  pattern  in- 
tended to  be  impressed  thereon,  and  is  held  stationary, 
during  the  printing  operation,  by  a  small  spring-catch  f. 

The  amount  of  revolution  imparted  to  the  wheel  £, 
necessarily  depends  on  the  relative  size  of  the  pinion  e^ 
which  can  be  changed  when  required,  so  that  as  soon  as 
one  impression  has  been  received  on  the  woven  fabric,  at 
the  point  b,  a  uniform  amount,  in  length,  of  the  &briC| 
corresponding  with  the  amount  printed,  is  drawn  forward 
by  the  revolution  of  the  cylinder  c,  and  a  fresh  portion  of 
the  fabric  presented  to  the  printing  operation. 

After  the  fabric  has  received  the  impression  from*  the 
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Mock|  and  passed  forward  over  the  roller  c,  it  is  carried 
over  a  heated  plate  d,  d,  for  the  purpose  of  drying  it,  and 
thence  forward  under  the  carrier  rollers  g^,  g^,  then  over 
the  pressing  roller  c,  and  under  or  over  such  carrier  rollers 
as  may  be  convenient,  until  it  is  deposited,  printed,  and  in 
a  dry  state,  on  the  roller  r. 

The  heated  surface  d,  d,  for  the  purpose  of  drying  thel 
printed  fabric,  is  produced  by  a  constant  flow  of  hot  water 
or  steam  within  a  chamber,  of  which  cf,  d,  forms  one  side ; 
but  the  mode  of  heating  may  be  varied,  according  to  the 
nature  of  the  fabric  to  be  printed. 

The  block  g,  firom  which  the  impression  is  received  on 
the  fabric,  is  suspended  immediately  over  and  parallel  to 
the  table  6,  where  it  is  attached  to  the  cross-frame  g,  g^ 
This  frame  is  guided  and  kept  horizontal  in  its  ascent  and 
descent  within  the  strong  upright  frame  of  the  machine  x,  X, 
by  means  of  the  centre  rod  h,  and  is  suspended  in  its  pre« 
sent  position  by  means  of  the  band  t ,  t ,  and  counter-weight 
I ;  so  that,  by  raising  the  counter-weight  i,  the  cross-frame 
and  block  descend  by  their  own  gravity,  and  the  block  im* 
parts  the  pattern  to  the  fabric  on  the  table  below,  returning 
to  the  position  represented,  as  soon  as  the  weight  i,  is 
drawn  down  by  the  operator. 

The  apparatus  for  distributing  the  colour  to  the  block  o, 
is  represented  at  k,  and  moves  on  the  railway  l,  l.  In  the 
drawing  it  is  shewn  immediately  under  the  block  g,  pre- 
paratory  to  the  block  being  depressed  to  receive  the  colour, 
and  in  dotted  lines,  in  the  position  to  which  it  would  be 
removed  before  the  block  again  descended  to  impart  the 
pattern  to  the  fabric  below. 

The  construction  of  this  part  of  the  invention  will  be 
seen  in  the  detached  figures,  where  figs.  2  and  3,  represent 
plans,  and  figs.  4  and  5,  transverse  sections  of  a  colouring 
apparatus,  for  distributing  six  colours  to  the  block  at  one 
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operation.  In  these  figures  m,  m,  m,  represent  eight  com- 
partments or  small  cisterns,  in  which  the  liquid  colours  are 
contained,  ready  for  distribution  on  the  surface  of  their 
respective  sieyes  or  elastic  surfaces  m,  m,  u. 

The  six  parallel  boxes  or  cistemsj  under  the  sieves  m^^ 
V},  Ml,  are  supplied,  at  their  respective  openings,  »,  n,  fi^ 
with  the  requisite  amount  of  liquid  to  keep  them  elastic, 
and  are  supported  on  two  straight  edges  o,  o.  The  first 
sieve-box  is  stationary,  but  the  other  five  can  be  separated 
by  means  of  the  bent  irons  Qi  Q9  which  are  attached  to  the 
last  sieve,  and  the  amoupt  of  separation  or  distance  from 
each  other,  at  which  they  are  held,  is  determined  by  means 
of  a  strap  of  leather  pt  p,  (see  figs.  4  and  5,)  attached  tor 
the  under  side  of  all  the  sieve-boxes  or  cisterns. 

Fig.  6,  is  a  plan,  and  fig.  7,  an  elevation  of  a  feeder  &r 
implement  for  distributing  the  colour  firom  the  colour  cis- 
terns m,  m,  m,  into  the  sieves  m«  m,  m.  This  feeder  con- 
sists of  a  series  of  wooden  pegs,  fixed  in  and  proceeding 
from  the  under  surface  of  a  slab  of  wood,  and  so  placed  as 
to  correspond  with  the  respective  colour  cisterns,  so  that, 
by  lifting  the  feeder  out  of  the  colour  cisterna,  and  placing 
it  on  the  sieves,  when  in  the  position  represented  at  fig.  2^ 
a  regular  amount  of  colour  is  carried  to  each,  and  the  dip* 
per,  being  returned  to  the  colour  vessels,  remains  ready  for 
the  next  operation. 

Fig.  8,  represents  a  tearing  brush  or  rubber  y,  with 
two  handles,  which  is  to  be  placed  in  a  trough,  made  for 
its  reception,  as  seen  at  fig.  3,  when  not  in  use ;  and  is 
shewn  in  elevation,  as  when  in  use  at  fig.  4.  This  brush 
or  rubber  is  for  tearing  or  spreading  the  colour  uniformly 
on  the  surface  of  the  respective  sieves,  and  is  divided  into 
spaces  to  correspond  with  the  sieves  when  separated,  as  in 
fig.  2*  The  colours  having  been  distributed,  by  means  of 
the  dipper,  fig.  7,  and  spread  or  teared  by  the  brusbj  the 
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Colouring  apparatus  is  passed  along  the  railway  l,  l,  under 
the  block  q,  where  the  projections  q,  q,  coming  in  contact 
with  the  upright  framing  of  the  machine,  the  several  sieves 
II,  M,  M|  are  pushed  together  or  closed,  as  seen  at  fig.  3, 
and  are  then  in  a  position  to  correspond  with  the  several 
portions  of  the  pattern  on  the  block  o,  which  are  to  receive 
the  several  colours.  In  this  apparatus,  the  colour  being 
distributed  in  straight  lines,  the  pattern  on  the  block  o, 
must  necessarily  partake  of  the  same  character ;  but,  by 
variations  in  the  form  of  the  sieves,  patterns  of  a  different 
character  may  be  produced. 

Fig.  10,  is  a  modification  of  the  colouring  apparatus,  in 
which,  by  the  sieves  being  made  with  projections  or  inden- 
tations, filling  into  each  other,  alternate  colours  would  be 
imparted  to  the  blod:  when  the  sieves  were  closed,  and  the 
block  brought  into  contact  therewith;  whereas,  in  the 
former  construction,  it  would  be  the  same  colour  through- 
out. But  this  and  other  modifications  of  the  colouring 
apparatus,  according  to  the  nature  of  the  pattern  to  be 
produced,  will  be  obvious  to  any  party  conversant  with 
printing  operations, — a  principal  advantage  in  the  method 
described,  of  distributing  and  tearing  the  colour,  depending 
on  the  moveable  arrangement  of  the  sieves,  which  allow  of 
the  near  approximation  of  different  colours  in  the  pattern, 
without  endangering  their  admixture  during  the  process 
of  distribution  and  tearing. 

Fig.  9,  is  an  elevation  of  a  brush  for  cleaning  the  block 
o,  when  required,  which,  by  moving  accurately  on  the  edge 
of  the  colouring  apparatus,  comes  in  contact  with  every 
part  of  the  block  on  which  any  part  of  the  pattern  is  raised, 
the  block  being  sufiiciently  lowered  for  this  purpose  when 
required. 

The  following  figures  represent  a  modification  of  the 
colour-box,  adapted  to  the  employment  of  a  printing  block, 
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of  the  ordinary  size,  to  be  used  by  hand,  either  before  or 
after  dyeing,  or  other  process,  by  which  the  texture  of  the 
fabric  to  be  printed  has  been  stretched,  contracted,  or 
otherwise  varied,  in  the  same  manner  as  block  printing  is 
CMrdinarily  performed,  and  when  the  object  could  not  be 
properly  or  conveniently  effected  by  a  block,  covering  the 
whole  width  of  the  fabric,  as  already  described. 

Fig.  11,  is  a  plan  of  the  colour-box;  fig.  IS,  is  a  trans- 
verse section  of  the  same,  taken  at  the  line  t,  t,  fig.  11; 
and  fig.  13,  a  transverse  section,  taken  at  the  line  w,  w, 
fig.  11. 

The  position  of  the  sieves,  when  closed  and  ready  to 
receive  the  block,  is  shewn  at  fig.  1 1 ;  but  when  not  in  use, 
they  are  placed  as  shewn  in  section  at  fig.  IS. 

It  will  be  remarked,  that  in  the  colouring  apparatus, 
before  explained,  the  tearing  or  spreading  of  the  colour  was 
described  as  performed  lengthwise,  from  end  to  end  of  the 
sieves.  In  the  present  modification  it  is  performed  across 
or  at  a  right  angle  to  the  longest  side  of  the  sieves,  which 
are  divided  into  compartments  by  small  bands  or  raised 
divisions,  placed  across  the  sieves,  to  prevent  the  inter- 
mixture of  different  colours  placed  on  the  same  sieves. 

The  various  colours  are  placed  in  compartments,  marked 
nt,  171,  m,  and  each  is  sub-divided  into  a  variety  of  small 
cells,  to  contain  colours  and  shades  of  colours.  Thus,  at 
one  impression  of  the  block,  six  or  more  separate  colours 
are  placed  on  the  fabric,  and  the  rainbowed  effect  produced 
and  intermixed  to  a  greater  extent  than  has  heretofore 
been  effected. 

The  patentee  claims  the  method,  hereinbefore  set  forth, 
of  printing  with  blocks  on  woven  fabrics  of  cotton,  linen, 
silk,  or  woollen,  or  of  any  two  or  more  of  them,  intermixed 
by  means  of  such  machinery,  apparatus,  and  implements, 
as  hereinbefore  described ;  and  also  the  combination  and 
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arrangement  of  mechanical  agents  and  contrivances  herein- 
before described,  whereby  the  block  is  caused  to  descend 
in  a  perpendicular  dirctction,  and  with  its  face  parallel  to 
the  printing  table,  in  order  first,  to  take  up  the  colour  from 
the  sieve  or  sieves,  and  secondly,  to  impress  the  pattern  or 
design  on  the  fabric  to  be  printed. 

And  he  likewise  claims  the  colouring  apparatus,  as  here- 
inbefore described,  in  which  several  sieves  are  separated 
and  held  apart  to  admit  of  the  several  colours  being  dis- 
tributed and  teared  or  spread  thereon  without  admixture, 
or  interference  one  with  another,  and  whereby  the  sieves 
are  afterwards  closed  or  brought  into  juxtaposition,  in 
order  to  the  colours  being  taken  up  by  the  block,  so  as  to 
produce,  at  one  impression  of  the  block,  a  pattern  or 
design,  or  parts  of  a  pattern  or  design,  in  several  colours, 
arranged  contiguous  or  near  to  each  other. — [InroUed  in 
the  Inrohnent  Office,  December,  1840.] 


To  Elisha  Oldham,  qfCricklade,  in  the  county  of  Wilts, 
rail-road  contractor,  for  his  invention  of  certain  im^ 
provements  in  the  construction  of  turning  tables,  to  be 
used  on  railways. — [Sealed  8th  February,  1841.] 

This  invention  of  improvements  in  the  construction  of  turn- 
tables, consists  in  mounting  the  platform  or  table,  at  its 
centre,  on  an  upright  pin  or  pivot,  the  sides  of  the  platform 
or  table  being  supported  by  stationary  anti-firiction  rollers, 
when  a  heavy  weight  is  brought  on  to  it. 

In  Plate  V.,  fig.  1,  represents  a  plan  view  of  the  appa* 
ratus  complete,  with  the  rails  afBxed  thereon ;  fig.  2,  is  a 
side  view  of  the  same ;  and  fig.  3,  is  a  transverse  vertical 
section  of  the  apparatus,  shewing  the  manner  in  which  the 
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platform  is  supported.  The  method  of  luhricatixig  the  centre 
bearing  of  the  turn-table  is  also  seen  in  this  figure. 

Figs.  4  and  5,  represent  a  modification  of  the  above 
turning-table ;  fig.  4,  being  a  plan  view  of  the  apparatus, 
with  the  platform  removed,  and  fig.  5,  a  section  of  the  same. 
The  only  difference  between  this  construction  and  that 
shewn  in  the  former  figures,  is,  that  the  anti-friction  rollers 
are  brought  nearer  to  the  centre  in  this  than  in  the  other. 
Of  a>  a,  is  the  moveable  platform  table  or  plate,  as  it  is 
sometimes  called,  and  b,  b,  i,  the  rail  affixed  thereto.  The 
centre  pin  or  pivot,  on  which  the  platform  revolves,  is 
shewn  at  c,  in  fig.  S.  It  is  lubricated  with  oil  or  other 
suitable  material,  through  the  medium  of  the  aperture 
ef,  made  in  the  platform,  immediately  above  the  centre. 
This  chamber,  when  supplied  with  lubricating  material,  is 
closed  by  means  of  a  screw,  or  in  any  other  convenient 
manner.  The  upper  platform  a,  consists  of  a  strong  cast« 
iron  framing,  the  interstices  of  which  are  fiUed  up  with 
wood  or  other  suitable  material. 

The  extreme  edge  of  the  circular  platform  is  supported 
by  eight  iron  anti-friction  rollers  e, «,  e,  which  are  mounted 
in  stationary  bearings,  made  of  either  steel  or  brass.  These 
bearings  are  fixed  to  the  stationary  cast-iron  framingy*,y*,y, 
and  as  the  upper  platform  is  turned  round  on  its  centre,  it 
touches  the  anti-friction  rollers  e,  e,  on  either  side,  accord- 
ing to  the  situation  of  the  superincumbent  weight;  but 
when  the  platform  is  properly  balanced,  it  rests  entirely 
on  the  centre  pin,  which  is  therefore  made  sufficiently 
strcmg  to  support  it ;  or  if  the  weight  is  unevenly  placed  on 
the  platform,  then  one  side  thereof  is  sustained  by  the  sta* 
tionaxy  mti-friction  rollers,  which  revolve  on  their  own 
centres,  and  allow  the  platform  to  slide  over  them. 

The  lower  framing  of  the  turn-table,  or  that  which  sup-* 
ports  the  moveable  platform,  should  be  set  in  a  bed  of  con« 
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Crete,  and  in  order  to  prevent  it  from  sinking  or  yielding, 
a  block  of  wood  may  be  placed  immediately  under  the 
centre,  as  seen  in  the  drawing,  that  being  the  part  where 
the  greatest  strength  is  required. 

The  patentee  claims  the  arrangement  of  parts  herein 
shewn,  as  applied  to  the  construction  of  turn-tables,  or  any 
other  arrangement  in  which  the  moveable  platform  is  sup- 
ported on  a  pin  or  pivot  at  its  centre,  and  assisted  by  sta- 
tionary anti-friction  rollers  at  its  sides,  in  the  manner 
above  described. —  [InroUed  at  the  Petty  Bag  Office, 
August,  1841.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 


To  Georo£   Townshemd,  of  Sapcote  Fields,  in  the 

parish  of  Sapcote,  in  the  county  of  Leicester,  Esq., 

for  his  invention  of  improvements  in  machinery  or 

apparatus  for  cutting  certain  vegetable  substances.'^ 

[Sealed  29th  April,  1841.] 

This  invention  is  a  novel  apparatus  for  cutting  turnips  or 
other  vegetable  matters  into  small  pieces,  for  feeding  sheep 
and  other  cattle;  and  may  be  actuated  by  hand  labour  or 
other  power,  or  may  be  so  adapted  to  a  cart,  that  its  pro- 
gress, in  passing  over  the  ground,  may  be  made  the 
'actuating  agent  to  work  the  machine,  and  at  the  same 
time,  cause  a  distribution  of  the  cut  pieces  of  turnips  or 
other  vegetable  matters,  over  the  surface  of  the  field,  in 
such  order  as  may  be  desirable  for  the  cattle  to  pick  up 
when  feeding. 

In  Plate  V.,  fig.  1,  represents  the  cutting  apparatus, 
placed  upon  a  wooden  frame,  as  it  would  be  constructed  if 
worked  by  hand ;  fig.  2,  is  a  horizontal  or  top  view  of  the 
tame.    In  the  first  figure,  the  apparatus  is  shewn  in  sectioui 
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taken  perpendicularly  through  about  the  middle  of  the 
machine ;  in  the  second,  the  box  or  feeding  hopper  is 
remoyedi  in  order  to  represent  the  cutting  apparatus  below. 
Fig.  3,  is  a  horizontal  iriew  of  the  circular  rotary  plate 
which  carries  the  knives ;  and  fig.  4,  is  a  section  of  the 
cutting  apparatus,  taken  vertically  at  a  little  distance  in 
advance  of  the  axis  of  the  circular  plate,  in  the  position  of 
the  dotted  line  in  fig.  3.  Both  these  figures  are  drawn  to 
a  scale  twice  the  size  of  figs.  1,  and  S. 

A  wooden  firame  a,  a,  supports  the  short  perpendicular 
shaft  bf  upon  which  the  horizontal  circular  plate  c,  is  made 
fast.  This  plate  e,  has  two  curved  apertures  cut  through 
it,  as  represented  in  fig.  3,  and  in  these  apertures  are 
placed  series  of  vertical  knives  d,  d,  d,  which  are  set  in 
frames,  made  fast  to  the  under  surface  of  the  circular  plate, 
by  screws  or  otherwise.  The  form  of  each  of  these  knives 
is  shewn  at  cf,  in  fig.  4. 

To  the  upper  surface  of  the  circular  plate,  two  horizontal 
knives  e,  e,  are  attached.  These  knives  are  curbed  and  of 
a  wedge  form,  and  are  fixed  at  their  ends  upon  inclined 
planes  as  bearings,  for  the  purpose  of  slightly  elevating 
their  cutting  edges,  and  extending  them  over  the  upper 
edges  of  the  vertical  knives,  as  seen  in  figs.  1,  and  4. 

Immediately  over  the  circular  rotary  knife-plate  c,  there 
is  afiixed  to  the  wooden  frame  a  transverse  bary,y*,  with  a 
similar  bar  g,  connected  thereto,  at  a  right  angle  to  the 
former ;  which  bars  stand  inclined  at  a  considerable  angle, 
in  order  to  form  recesses  and  stops  to  receive  the  turnips, 
and  hold  them  whilst  they  are  acted  upon  by  the  rotary 
knives  d,  d,  and  e,  e.  These  rotary  knives  being  affixed 
to  the  horizontal  plate  c,  c,  go  round  with  it,  the  plate 
being  turned  by  a  winch  and  axle  A,  carrying  a  bevil  pinion 
f,  which  takes  into  a  bevil  pinion  ^,  on  the  short  perpen* 
dicular  shaft  6«  which  supports  the  plate  c.     Over  thift 
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apparatus  is  placed  a  hopper  /,  l^  bearing  upon  a  wooden 
frame  a,  a ;  the  openings  at  the  bottom  of  which  hopper, 
for  thQ  delivery  of  the  turnips  or  other  vegetable  sub* 
stances,  is  formed  and  regulated  by  moving  shutters  m^  m. 

The  hopper  being  filled  with  turnips  or  other  vegetable 
matters  to  be  cut,  the  shutters  are  partially  drawn  up,  so 
as  to  allow  the  turnips,  &c.,  to  fall  through  on  to  the 
rotary  plate  e,  in  the  space  n,  is,  where,  as  the  circular 
plate  revolves,  the  turnips  or  other  materials  to  be  cut,  are 
carried  round  and  brought  under  the  inclined  bars  or  stops 
y*,  and  g,  by  which  the  horizontal  knives  e,  e,  are  made  to 
cut  the  materials  into  slices,  and  to  force  those  slices  down 
against  the  edges  of  the  series  of  vertical  knives  d,  d.  By 
these  means,  the  slices  are  cut  into  small  pieces,  which 
pieces  fall  between  the  knives  into  a  receptacle  below,  in  a 
condition  fit  to  be  supplied  to  the  cattle  for  food. 

The  second  feature  of  the  invention,  viz. — the  means  of 
actuating  a  machine  for  cutting  turnips  and  other  vege- 
tables, by  the  progress  of  a  wheeled  carriage  over  the 
ground,  and  at  the  same  time  distributing  the  cut  pieces 
over  the  field,  is  shewn  in  the  following  figures : — Fig.  5, 
is  an  end  elevation  of  a  cart,  with  the  cutting  apparatus 
attached  thereto;  and  fig.  6,  is  a  side  elevation  of  the  same 
portions  of  these  figures,  being  drawn  in  section,  to  shew 
the  machinery  more  clearly. 

Afiixed  to  the  inner  side  of  the  cart  wheel,  is  a  toothed 
rim  or  concentric  circle  of  teeth  /?,  /?,  which  may  be., 
made  fast  to  the  spokes  or  the  nave.  This  circle  of  teet&^ 
takes  into  a  pinion  g,  on  the  driving  axle  h ;  hence,  as  t^le. 
cart  passes  over  the  ground,  motion  is  given  to  the  cutting 
apparatus,  and  the  same  e£feet  is  produced  as  if  actuated 
by  hand,  except  that,^as  the  cart  nfosres  onward,  the  pieces 
of  the  cut  vegetables,  instead  of  being  delivered  into  a 
receptacle  below,  are  dropped  through  the  circular  plate 
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between  th^  vertical  kuivesi  and  distributed  orer  the 
ground. 

In  order  that  the  turnips  or  other  material  may  roll 
down  to  the  feeding  apertures,  it  will  be  necessary  to  tilt 
the  body  of  the  cart  a  little;  this  may  be  done,  when 
required,  by  means  of  a  winch  and  pinion  r,  acting  in  a 
vertical  rack  »,  seen  appended  to  the  front  part  of  the 
cart.  And  in  order  that  the  cutting  apparatus,  so  appended 
to  the  cart,  may  relnain  inactive  during  the  time  that  the 
eart  is  loading,  and  being  led  into  the  field,  a  clutch  lever  t, 
and  rod  u,  at  the  back  part  of  the  cart,  is  applied,  for  the 
purpose  of  throwing  the  pinion  9,  in  or  out  of  gear  with 
the  toothed  rim  p,  by  sliding  the  pinion  laterally  upon  the 
axle  or  shaft  A. 

The  patentee  claims  the  construction  of  apparatus,  above 
described,  for  cutting  vegetables  for  the  food  of  cattle,  and 
also  the  means  of  actuating  that,  or  any  other  modification 
of  apparatus  for  cutting  vegetables  by  the  progress  of  a 
carriage,  and  distributing  the  pieces,  so  produced,  over 
the  field,  as  dencxihed.-^llnrolled  at  the  Petty  Bag  Office ^ 
October,  1841.] 

Speeifi^tioa  drawn  by  Mesm.  Newton  and  Beny. 


To  John  Ridgwat,  of  Cauldon^place^  in  the  county  of 
Stafford,  china  manufacturer^  for  certain  improvements 
in  the  moulds  used  in  the  manufacture  of  earthenware, 
porcelain,  and  other  similar  substances,  whereby  such 
moulds  are  rendered  more  durable. — [Sealed  11th  Jan- 
uary, 1840.] 

These  improvements  in  moulds  used  in  the  manufacture 
of  earthenware,  porcelain,  &c.,  consist  in  the  union  or  com^ 
bination  of  two  suitable  substancesi  to  form  the  mouldt 

The  face  which  gives  the  shape  or  form  to  the  article  to 
be  moulded,  is  composed  of  a  thin  layer  of  the  lubstance 
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usually  denominated  "pitcher/'  a  mixture  composefd  of 
eight  pounds  of  flint,  two  and  a  half  pounds  of  blue  clay^ 
and  one  pound  of  china  clay,  more  or  lessi  as  may  be  found 
roost  desirable ;  these  ingredients,  when  baked,  are  to  be 
strengthened  by  a  composition  back,  consisting  of  three 
parts  of  sand,  two  of  Roman  cement^  and  one  of  plaster  of 
Paris ;  the  whole  mixed  with  water^  whereby,  after  standing, 
it  becomes  hard  and  durable.  The  union  of  these  two 
substances,  to  form  the  mould,  will  all#w  it  to  receive  any 
form  or  size  most  convenient  for  use. 

For  the  sake  of  illustration,  drawings  of  a  mould  are 
shewn  in  Plate  VI.,  in  which  fig.  1,  is  a  face  view,  and  fig. 
S,  a  section.  The  pitcher-face  is  represented  at  a,  a,  a, 
and  the  composition  back  is  shewn  at  i,  6,  b* 

The  patentee  does  not  confine  himself  to  the  exact  pro- 
portions or  materials,  either  of  the  pitcher-face  or  of  the 
composition  back  for  moulds,  as  it  may  be  necessary  to 
vary  the  same,  in  order  to  suit  convenience ;  but  he  claims 
the  union  or  combination  of  the  two  parts  constituting  a 
''pitcber"-face,  and  a  composition  mixed  or  metal  back,  to 
form  moulds  used  in  the  manuiacture  of  earthenware,  por* 
cekdn,  and  other  similar  substances.-^[/itr a/Zed  in  the  Rolls 
Chapel  Office,  July,  1840,] 

Specificatum  drswfi  \sj  yiemstt,  Neiwtott  sAd  06fry« 


To  John  Ridgwat,  of  Cauldon-^lace,  Stafford,  ehma 
manufacturer,  and  George  Wall,  the  Younger,  of 
the  same  place,  Gent.,  for  certain  improvements  in  the 
manufacture  of  china  and  earthenware,  and  in  the  op^ 
paratus  or  machinery  applicable  thereto. — [Sealed  1 1th 
January,  1840*] 

THtSE  improvements  in  the  manufacture  of  china  and 
earthenware,  conrist  in  employing  a  pair  of  ordinary  double 
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moulds  or  dies;  that  is,  exterior  and  interior,  for  forming 
the  articles  of  manufacture,  and  pressing  such  moulds  or 
dies  together,  to  complete  the  operation,  by  means  of  self-- 
acting machinery,  to  be  actuated  by  steam  or  other  power. 

The  principal  object  of  this  invention  is  to  perform  the 
several  processes  of  feeding  the  press,  closing  the  dies  to 
form  the  article  to  be  manufactured,  and  removing  or  de- 
livering the  moulds  containing  the  articles  so  formed,  by 
means  of  self-acting  machinery  or  apparatus,  instead  of 
manual  labour. 

In  Plate  YI.,  fig.  1,  is  a  side  elevation,  and  fig.  3,  a 
front  or  end  elevation  of  a  machine,  adapted  for  such  pur- 
poses. The  main  framing  or  side  standards  are  shewn  at 
a,  a,  a,  supporting  the  press  or  head-framing  b,  b,  b.  The 
main  or  driving-shaft  c,  c,  is  mounted  in  the  frame  a,  a, 
carrying  the  driving-pullies  d,  </,  the  fiy-wheel  e,  and  also 
the  driving-pinions  f,f\  conducting  or  tension-rollers  g^  g, 
are  also  supported  by  the  main  framing,  and  another  ten- 
sion-roller h,  is  supported  by  a  bracket,  at  any  suitable 
distance.  The  rollers^,  and  A,  are  for  the  purpose  of  con- 
ducting the  feeding  or  delivering  strap  or  band  t,  t,  which 
carries  the  pair  of  moulds  or  dies  k,  i,  through  the  ma- 
chine. The  head-framing  b,  b,  is  furnished  with  planed 
parallel  sides  I,  /,  for  the  press-table  m,  to  rise  and  fall  in, 
and  also  with  the  set-screw  n,  for  the  purpose  of  adjusting 
the  press-head  o,  and  thus  regulating  the  pressure  upon  the 
moulds  or  dies  k,  k ; — the  press-head  o,  or  the  press-table 
HI,  being  furnished,  if  necessary,  with  springs,  to  give 
elasticity  to  the  pressure.  A  cross-shaft  J9,  is  also  mounted 
in  the  head-framing  b,  b,  which  carries  at  its  end  the  toothed 
wheel  y,  gearing  with  one  of  the  driving-pinionsy,  and  thus 
actuating  the  cam  or  excentric  r,  which  is  keyed  upon  the 
middle  of  the  shaft  p,  and  as  it  revolves  acts  against  a  pro- 
jection *,  upon  the  under-side  of  the  press-table  m. 

The  general  construction  of  the  apparatus  being  now 
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explained  in  detail,  the  operation  of  the  same  is  as  fol- 
lows:— ^Supposing  power  to  be  applied  from  a  steam-engine 
or  other  mover,  by  means  of  a  strap  being  passed  around 
the  fast  pulley  d,  or  in  any  other  convenient  manner,  and 
a  pair  of  moulds  or  dies  k,  placed  upon  the  feeding  strap 
i,  f,  vnth  a  bat  of  clay  between  them, — one  of  the  driving 
pinionsy*,  will  actuate  the  spur  wheel  t,  upon  the  smaller 
cross  shaft  tf,.and  thus,  by  means  of  the  crank  0,  and  con- 
necting rod  tr,  vibrate  the  radial  arm  x,  which,  being  con- 
nected with  the  carrier  piece  y,  will  slide  it  along  the  two 
guide  rods  z^  z,  and  cause  the  catch  wheels  1,  1,  to  strike 
agidnst  the  stops  3,  S,  upon  the  strap  t ,  and  thus  turn  the 
catch  wheel  one  fourth  of  a  revolution,  when  the  hooked 
catches  upon  it,  will  pull  against  the  stops,  and,  as  the 
sliding  carrier  y,  y,  returns  by  the  next  vibration  of  the 
arm  ^,  will  thus  cause  the  strap  t,  t ,  to  advance  a  certain 
distance,  until  the  moulds  i,  i,  are  brought  exactly  under 
the  centre  of  the  press,  when  the  pin  or  catch  escapes 
irom  the  stop  upon  the  strap  t,  1,  and  thus  leaves  it  sta- 
tionary ;  at  this  time  the  excentric  part  of  the  cam  r,  will 
arrive  at  the  perpendicular,  and,  by  acting  against  the  pro- 
jection s,  upon  the  under-side  of  the  table  tn,  thus  force  the 
table  upwards,  giving  the  requisite  pressure  to  the  mould 
i,  k,  and  cause  the  clay  between  them  to  be  impressed 
with  the  form  or  shape  required.  After  the  pressure  has 
been  performed,  the  strap  again  advances  as  before,  and 
Conducts  the  moulds,  vrith  the  article  thus  formed,  into  the 
room  to  be  properly  dried  and  finished. 

It  will  be  evident,  that  as  the  driving  parts  continue  to 
revolve,  the  alternate  operations  of  feeding  in  the  moulds, 
properly  supplied  with  clay,  pressing  them  to  form  the 
article  of  manufacture,  and  removing  them  from  the  ma- 
chine, will  thus  be  successively  performed. — [InroUed  in 
the  RoUs  Chapel  Office,  July,  1840.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 
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To  Benjamin  Ram  kin,  of  College -- sireei^  Islington, 
Qeni.f  for  a  new  form  and  eombinaiion  of  and  mode 
of  manufacturing  blocke  for  pavement*  — {Sealed  S7th 
April,  IMl.} 

These  improved  blocks  are  of  an  entirely  different  form  to 
those  which  have  hitherto  beea  used  for  paving,  and  are 
manufactured  out  of  long  pieces  of  timber,  four  inches 
square*  * 

In  plate  YL)  fig.  1|  is  a  transverse  section,  and  fig.  2,  a 
side  view  of  part  of  one  of  the  pieces  of  timber.  In  one 
side  of  the  piece,  two  longitudinal  grooves  a,  a,  are 
ploughed  by  a  planing  nuichine,  and  on  the  opposite  side, 
two  longitudinal  tenons  or  beads  6,  i,  are  worked  \  the 
piece  of  timber  is  then  formed  into  blocks  by  transverse 
cuts,  in  the  direction  of  the  dotted  lines  in  fig.  3.  The 
blocks  are  of  two  sorts,  base  blocks,  and  sur&ce  blocks ;  the 
former  are  chamfered  at  the  edges  of  their  bases,  and  have 
their  points  or  apices  cut  off,  as  shewn  in  fig.r  8  \  the  latter 
are  chamfered  at  the  edgea  of  iheix  bases  only,  (or  rather 
at  those  edges  which  will  be  uppermost  in  the  pavement,) 
as  shewn  in  fig#  4r  Fig.  5,  shews  the  mode  of  laying  down 
these  blocks  to  form  a  pavement.  The  base  blocks  e,  r,  c^ 
are  first  laid ;  the  tenons  i,  i,  figr  1,  of  each  block,  entering 
the  grooves  a,  a,  of  the  two  adjoining  blocks,  and  into  ther 
spaces  between  the  upper  ends  of  the  base  blocks  ^  the 
surface  blocks  d^  d,  d,  apex  downwards,  are  inserteil,  their 
tenons  entering  the  grooves  of  the  surface  blocks,  and  their 
grooves  receiving  the  tenons  of  the  latter.  Along  the 
centre  of  the  street  a  row  of  square  blocks  are  laid,  and  at 
each  side  of  the  pavement,  near  the  curb,  iron  box 
blocks,  with  a  grating  in  the  upper  part,  are  placed  at 
intervals.    The  upper  ports  of  f\e  surface  blocks  d,  pr(^•. 
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ject  above  the  upper  parts  of  the  base  blocksi  and  present 
a  secure  foot-hold  to  horses  and  other  animals.  If  pre* 
ferredf  grooves  may  be  cut  across  the  pavementi  instead  of 
the  upper  edges  of  the  sur£Eu:e  blocks  being  chamfered. 

The  patentee  claimsi  Firstly, — the  peculiar  forms  of 
blocks,  with  nde  grooves  and  tenons,  as  above  described. 

Secondly, — The  combining  of  such  blocks  to  form  a 
pavement,  by  the  side  grooves  and  tenons,  as  above  de» 
scribed. 

Thirdly, — The  manufacturing  of  the  blocks  out  of  long 
pieces  of  timber,  grooved  and  tenoned  in  one  length,  and 
afterwards  cut  transversely,  and  at  certain  angles,  so  as  to 
form  the  said  blocks,  as  above  described. — \InroUed  in  the 
Jnrolment  Office^  October,  1841.] 


To  John  Walker,  of  Crooked-Jane,  King  JViUiam-etreet, 
builder,  for  an  improved  hydraulic  apparatus. — [Sealed 
8th  March,  1841.] 

This  invention  is  for  the  purpose  of  raising  water,  either 
in  intermittent  jets,  or  in  a  continuous  stream. 

In  Plate  YI,,  fig«  1^  is  a  vertical  section  of  the  improved 
hydraulic  apparatus ;  a,  a,  being  a  metal  pipe  or  tube,  from 
uva  to  twelve  feet  long,  by  an  inch  and  a  half  in  diame- 
ter, for  about  two^thirds  of  its  length  from  the  bottom ;  the 
remaining  third  gradually  diminishing  to  half  an  inch.  The 
lower  end  of  the  tube  is  formed  into  a  bell  or  dome  b,  b, 
provided  with  a  valve  c,  opening  upwards ;  the  passage 
through  which  is  of  the  same  area  as  the  two  lower  portions 
of  the  tube*  On  the  upper  end  of  the  tube  an  elbow-pipe  d, 
is  screwed,  when  the  apparatus  is  used  for  raising  water 
into  a  cistern ;  but  when  employed  for  watering  plants,  or 
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used  as  a  fire-engine,  a  nozzle  or  jet-pipe  e^  fig.  %  is 
screwed  on  the  top  of  the  tube  a>  in  place  of  the  pipe  d^ 

The  action  of  the  apparatus  is  as  follows : — The  lower 
end  of  the  tube  is  immersed  in  the  reservoir  from  which 
the  water  is  to  be  raised,  and  the  tube  being  caused  to 
assume  a  vertical  or  inclined  position,  is  worked  up  and 
down  with  a  jerking  motion.  Each  stroke  causes  a  quan- 
tity of  water  to  enter  the  tube  a,  through  the  valve  e ;  and 
when  the  former  is  full,  every  succeeding  stroke  will  force 
a  jet  of  water  through  the  elbow-pipe  </,  to  a  distance  of 
thirty  feet. 

When  the  water  is  required  to  be  raised  and  discharged 
in  a  continuous  stream,  the  upper  end  of  the  tube  a,  is 
connected  by  a  flexible  tube,  with  a  stationary  air-vessel, 
that  end  of  the  tube  which  is  inserted  into  the  air-vessel 
being  closed  by  a  valve  opening  upward,  into  which  the 
intermittent  jets  are  collected,  and  the  air  in  it  being  thus 
condensed,  will,  by  its  re-action,  force  the  water  through  a 
discharge-pipe,  attached  to  the  air-vessel,  in  a  continuous 
8tream.*-[/nro2/^c^  in  the  Inrolment  Office^  Sept,  184L] 


To  RicHAED  Coles,  of  the  lown  and  Couniy  qf  South' 
ampton,  shier  and  slate  merchant,  for  improvements  in 
making  or  manufacturing  tanks  and  other  vessels,  of 
slate,  stone,  marble,  and  other  materials,,  and  in  fitting 
and  fastening  such  materials  together. — [Sealed  23rd 
December,  1840.] 

This  invention  consists  in  certain  improved  methods  of 
fastening  or  attaching  together  slate,  stone,  marble,  &c., 
when  used  for  the  construction  of  tanks  or  vessels,  whereby 
greater  strength  is  obtained. 
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The  ordinary  manner  of  connecting  together  the  several 
parts  of  which  tanks  are  composed,  when  the  above-men- 
tioned materials  are  employed,  is  as  follows: — The  sides 
and  bottom  of  the  tank  or  other  vessel,  are  either  screwed 
together  or  fastened  together  with  dowels,  and  the  joints 
well  cemented,  in  order  to  render  them  water-tight.  When 
either  of  the  above  methods  are  employed,  the  whole  weight 
of  the  water,  contained  in  the  vessel,  acts  upon  the  small 
portion  of  the  material,  supported  by  the  screws  or  dowels, 
which,  if  the  weight  be  considerable,  is  liable  to  give  way. 

The  object  of  this  invention  is  to  distribute,  more  equally, 
the  strain  occasioned  by  the  weight  of  the  contents  of  the 
tank,  and  it  is  effected  in  the  following  manner : — 

The  pieces  of  material,  of  which  the  tank  or  other  vessel 
is  to  be  constructed,  having  been  cut  into  the  required 
form  and  size,  a  square  groove  is  made  in  each  of  the  slabs 
intended  for  the  bottom  and  sides  of  the  tank,  at  about  an 
inch  from  their  outer  edges,  as  seen  in  Plate  VI. — fig.  1, 
being  a  plan,  and  fig.  2,  a  section  of  the  same. 

In  the  internal  angles  of  this  groove,  a  number  of  small 
holes  are  bored,  about  a  quarter  of  an  inch  deep  and  three 
inches  apart ;  and  the  edges  of  the  sides  and  ends  of  the 
tank  having  been  prepared,  and  made  of  a  proper  thickness 
to  fit  the  square  groove  of  the  bottom  slab  easily,  another 
groove  is  cut  along  both  sides  of  their  edges,  either  square 
or  curved,  as  seen  in  fig.  3 ;  and  when  the  several  parts  BX^e 
brought  into  their  proper  places,  the  cavities  formed  by  the 
grooves  and  holes,  are  filled  up  with  molten  metal,  (see  fig. 
4,)  which,  when  cold,  effectually  holds  the  parts  together, 
the  joints  being  afterwards  made  pefectly  water-tight,  by 
means  of  a  cement  of  white  and  red  lead.  Sometimes  the 
sides  and  bottom  are  made  flush,  as  in  fig.  5,  instead  of 
leaving  a  projecting  part,  as  in  fig.  4. 

Another  method  of  connecting  the  sides  and  ends  to  ti^e 
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bottom,  is  by  forming  a  dove-tailed  groove  along  two  oppo- 
site sides  of  the  bottom  slab ;  and  after  preparing  the  bottom 
edges  of  the  corresponding  side-slabs,  these  latter  are 
slidden  into  the  groove  formed  in  the  bottom  slab,  and  bj 
that  means  tend  to  support  it,  as  shewn  in  fig.  6.  The  end 
slabs  may  be  fixed  in  their  proper  places,  in  the  manner 
shewn  at  figs.  1,  2,  S,  4,  and  5,  and  the  joint  made  water- 
tight by  white  or  red  lead.  By  these  means,  a  tank  or 
Tessel  can  be  formed  of  any  square  or  angular  shape,  and 
will  be  found  to  be  much  stronger  than  when  constructed 
in  the  ordinary  manner,  as  the  strain,  occasioned  by  the 
weight  of  the  contents,  is  more  equally  distributed  through- 
out the  joints. 

The  patentee  claims,  firstly,  the  method  above  described, 
of  constructing  tanks  and  other  vessels  of  slate,  stone, 
marble,  and  other  materials,  whereby  an  increased  degree 
of  strength  is  obtained  firom  the  more  perfect  union  or  con« 
nection  of  the  parts ;  secondly,  the  application  of  molten 
lead  or  other  metal  in  the  cavities  formed  by  the  holes  and 
groove  before  mentioned,  for  the  purpose  of  efiTecting  such 
increased  degree  of  strength;  and  thirdly,  the  method 
shewn  in  fig.  6,  of  suspending  the  bottom  slab  by  means  of 
a  dove-tail,  formed  on  the  lower  edge  of  the  side-slab,  and 
taking  into  a  corresponding  groove,  made  in  the  bottom 
i^dht  A>  before  described. — [Inrotted  at  the  Petty  Bag 
Office,  June,  1841.] 

Specification  drawn  by  Meatn.  Newton  and  Beny. 


To  Joseph  Barker,  of  Regent-street,  Lambeth,  in  the 
county  of  Surrey,  artist,  for  improvements  in  measuring 
ariform  or  fluid  substances. — [Sealed  20th  April,  1841.] 

This  improved  meter  consists  of  a  hollow  cylindrical  vessel, 
provided  with  a  moveable  internal  partition  or  piston. 
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wfaicli  is  caused,  by  the  passing  fluid,  to  traverse  to  and  fro 
in  the  cylinder,  and  thus  communicate,  by  means  of  cer* 
tain  intermediate  levers,  a  reciprocating  action  to  the  valve 
or  tap  which  admits  the  fluid  into  the  apparatus ;  whilst,  at 
the  same  time,  the  central  or  piston  rod  is  caused  to  actuate 
the  counting  wheel-work,  in  order  to  register  the  quantity 
of  aeriform  or  fluid  substance  which  has  passed  through 
the  apparatus. 

In  plate  YI.,  fig.  1,  is  a  side  devation  of  the  apparatus ; 
fig.  3,  a  vertical  section,  taken  through  the  same ;  and  fig» 
8,  an  end  view  of  the  apparatus,  having  the  clock  or  wheel* 
work  removed,  a,  a,  a,  a,  is  a  cylindrical  vessel  or  cham* 
ber,  which  may  be  made  of  any  capacity,  according  to  the 
purposes  to  which  the  meter  may  be  applied,  supported 
upon  a  framing  b,  b* 

In  this  cylinder  a  partition  or  piston  c,  c,  works  to  and 
firo,  as  in  the  ordinary  steam-engine ;  this  piston  c,  is  pro* 
vided  with  a  piston  rod  d^  d,  cross  head  ^,  €,  and  side  links,, 
rods,  or  levers/*,/,  which  slide  or  work  in  guide  or  parallel 
bearers  gy  g,  attached  to  the  side  of  the  cylinder  a,  a* 

The  gas,  water,  or  other  substance  to  be  measured,  enters 
through  the  pipe  A,  A,  passes  around  the  hollow  belt  or 
passage  i,  t,  into  the  tap  or  valve  k,  i,  and  from  thence, 
by  either  of  the  pipes  /,  /,  is  admitted  into  the  cylinder  a,  a, 
upon  either  side  of  the  piston,  alternately* 

The  side  links  or  rods  /,/,  attached  to  and  travelling 
with  the  piston,  are  fumbhed  with  stops  or  studs  m,  m, 
which  come  into  contact  and  strike  the  vibrating  levers  ii, », 
at  every  stroke  or  passage  of  the  piston,  and  thus  force 
over  those  levers  which  swivel  upon  their  fulcra  at  o,  o, 
imtil  they  strike  against  either  of  their  pins  or  studs  je»,je»^ 
fixed  into  the  plates  or  discs  q,  q^  below. 

These  plates  are  attached  to  the  valve  or  tap  r,  r,  (see 
the  sectional  fig.  S,)  and  thus  it  will  be  perceived,  that  as 
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the  piston  works  to  and  fro  in  the  cylinder,  by  the  pressure 
of  the  fluid  or  other  substance  passing  into  the  cylinder,  at' 
either  side  alternately,  the  reciprocating  motion  of  the 
piston  is  caused  to  shift  the  angle  or  position  of  the  valve 
or  tap  r,  r,  and  thus  open  the  passages  of  either  of  the 
pipes  I,  /,  and  convert  them  into  exit  or  entrance  passages 
for  the  fluid,  alternately,  as  required ;  the  fluid  passing  off* 
at  the  pipe  «,  below. 

It  will  be  seen,  that  as  the  gas  or  fluid  passes,  alternately, 
into  either  end  of  the  cylinder  a,  o,  forcing  the  piston  to 
and  fro,  a  reciprocating  action  is  imparted  to  the  double 
toothed  rack  /,  /,  attached  to  the  end  of  the  piston  rod, 
and  as  this  rack  travels  to  and  fro,  its  upper  and  under 
side  work,  alternately,  into  the  wheel  ti,  u.  This  wheel 
having  teeth  upon  part  only  of  its  periphery,  (the  other 
part  being  blank,)  is  caused  to  revolve,  by  each  rack  al- 
ternately taking  into  the  teeth  on  its  rim,  as  the  other 
rack  delivers  or  presents  them  to  its  successor. 

Rotary  motion  being  thus  imparted  from  the  piston  to 
the  wheel  «,  a  pinion,  upon  its  axis,  communicates  the 
motion  to  the  ordinary  count  wheels  or  clock-work,  and 
the  registry  of  every  stroke  of  the  piston  is  efiected. 
,  In  some  extreme  cases,  where  the  pressure  of  the  gas  or 
fluid  is  not  sufficient  to  move  the  piston  to  and  fro,  an 
ordinary  clock  spring  may  be  attached  in  a  barrel,  as  at  r, 
having  a  band  or  chain  communicating  with  a  fusee,  and, 
by  means  of  the  intermediate  wheel  «,  may  thus  be  made 
to  assist  the  action  of  the  fluid ;  or  the  auxiliary  apparatus 
may  be  further  employed  for  the  purpose  of  forcing. 

The  patentee  claims  the  improvements  in  measuring 
triform  or  fluid  substances,  as  exhibited  in  the  drawings. 
—[InroUedin  the  Petty  Bag  Office,  October^  \S^l.'\ 

Specification  drawn  by  Messrs.  Newton  and  Beny. 
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To  Robert  Roberts,  of  the  Township  of  Bradford^  near 
Manchester,  in  the  county  of  Lancaster,  biacJcsmith, 
for  a  new  method  or  process  of  case-hardening  iron, — 
[Sealed  25th  November,  1840.] 

This  invention  consists  of  a  new  mode  of  combining  or 
uniting  verought-iron  with  cast-iron,  by  which  wrought-iron, 
of  any  manufactured  form  or  dimensions,  may  be  readily 
case-hardened. 

In  order  to  perform  the  operation  of  case-hardening  iron, 
according  to  this  process,  an  ordinary  furnace  is  prepared, 
in  which  is  placed  a  vessel  or  compartment,  to  contain  cast 
or  molten  iron,  heated  and  molten  by  the  furnace,  in  such 
a  state  as  it  would  be  used  for  running  or  casting  into 
moulds.  In  the  same  furnace  is  placed,  in  a  separately 
heated  chamber  or  compartment,  the  article  of  wrought- 
iron  intended  to  be  hardened,  say  (for  the  sake  of  illustra- 
tion) the  tire  of  a  wheel.  The  furnace  may  be  of  any  form 
or  dimensions,  suitable  to  the  shape  and  size  of  the 
wrought-iron  to  be  hardened.  The  furnace  being  closedi 
and  the  cast-iron  in  a  state  of  fusion,  the  wrought-iron  tire 
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must,  when  at  a  complete  red  heat  all  over,  be  lowered  into 
the  fluid  cast-iron  in  the  vessel,  chamber,  or  compartment 
below,  and  gently  rolled  or  turned  round  in  it,  when  the 
cast-iron  will  completely  case  over  the  vn:ought-iron  tire 
with  any  required  thickness  of  cast-metal,  from  one-six- 
teenth to  half  an  inch,  more  or  less,  which,  upon  being 
removed  from  the  furnace,  and  immediately  immersed  in 
cold  water,  will  be  entirely  case-hardened  or  steeled. 

It  will  be  necessary  to  observe,  that  the  iron,  as  it  comes 
out  of  the  furnace,  should  be  so  immersed  in  water,  that 
its  entire  surface  be  covered  by  the  water  at  the  same 
time,  in  order  to  prevent  any  irregularities  in  the  con- 
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traction  of  the  metal.  Great  elasticity  and  strength  may 
also  be  given  to  bars  or  strips  of  wrought-iron,  thus  case- 
hardened  ;  and  carriage  and  other  springs  may  be  made  in 
this  manner. 

The  patentee  claims  the  method  or  process  of  case- 
hardening  iron,  by  coating,  covering,  or  combining  vrrought- 
iron  with  cast-iron,  as  herein  set  forth. — [InroUed  at  the 
Petty  Bag  Office,  May,  184L] 

Specificatioii  drawn  by  Meun.  Newton  and  B«ny. 


To  Joseph  Apsby,  of  ComtDoU^oad,  Lambeth,  engineer, 
for  improvements  in  the  construction  of  flues  for  steam- 
engine  boiler  and  other  furnaces. — [Sealed  6th  April, 
1841.] 

Thbse  improvements  consist  in  making  the  flues  surround 
nearly  the  whole  outer  surface  of  the  boiler,  the  outlet 
into  the  chimney  being  at  a  point  below  the  water-line  of 
the  boiler ;  by  which  means,  although  the  flues  are  above 
that  line,  the  rush  of  the  flame,  heated  gases,  &c.,  will  not 
be  higher  than  the  outlet  into  the  chimney,  all  above  that 
outlet  being  a  stagnant  heated  atmosphere.  Thus,  any 
injury  that  the  metal  of  the  boiler,  above  the  water-line, 
would  sustain,  if  the  rush  of  flame  to  the  chimney  was 
above  that  line,  is  prevented. 

The  patentee  claims  the  mode  of  constructing  flues  of 
steam-engine  and  other  boiler  furnaces,  whereby  the  same 
are  carried  above  the  water-line  of  the  boilers,  and  the  out- 
let into  the  chimney  is  found  below  the  water-line  of  the 
boilers,  as  above  described. — {^InroUed  in  the  Inrolment 
Office,  October,  1841.] 
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To  John  Bethell^  of  Mecklenburgh-square,  in  the  parish 
of  SL  Pancras  and  county  of  Middlesex^  Gent.,  for 
certain  improvements  in  rendering  wood,  cork,  leather, 
woven  and  felted  fabrics,  ropes  and  cordage,  stone  and 
plasters  or  compositions,  either  more  durable,  less  per^ 
vious  to  water,  or  less  inflammable,  as  may  be  required 
for  various  useful  purposes. — [Sealed  11th  July,  1838.] 

This  invention  of  improvements  in  rendering  wood,  cork, 
leather,  woven  and  felted  fabrics,  ropes  and  cordage,  stone 
and  plaster,  or  compositions,  either  more  durable,  less  per- 
vious to  v?ater,  or  less  inflammable,  as  may  be  required, 
consists  in  impregnating  such  articles  with  various  mixtures 
or  solutions,  so  that  they  may  be  saturated  throughoutj 
and  thus  rendered  either  more  durable,  less  pervious  to 
water,  or  less  inflammable,  according  to  the  difierent  mix- 
ture or  solution  with  which  they  are  impregnated. 

The  apparatus  used  for  this  purpose,  is  an  air  and  water* 
tight  vessel  or  tank,  made  of  strong  metal,  of  any  form  that 
may  be  preferred,  (one  made  like  the  circular  v^rought-iron 
boilers  for  high-pressure  steam-engines  answers  very  well,) 
4trong  enough  to  withstand  an  internal  pressure  of  two 
hundred  pounds  to  the  square  inch,  having  a  lid  or  door  to 
it,  which  is  made  to  screw  on  air-tight.  The  tank  is  fitted 
on  the  top  with  a  common  steam-boiler  safety-valve ;  and 
it  is  connected  by  one  pipe,  having  a  stop-cock  or  valve  in 
it,  vrith  an  exhausting  air-pump,  and  by  another  pipe,  like- 
vrise  fitted  vrith  a  stop-cock,  with  a  pump  for  forcing  liquids 
into  the  tank,  made  like  the  pumps  for  forcing  water  into 
hydrostatic  presses. 

The  articles  to  be  impregnated  are  put  into  the  tank^ 
and  the  lid  screwed  on  air-tight;  the  cocks  in  the  pipes, 
leading  to  the  pumps,  being  shut,  the  tank  is  then  filled 
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nvith  the  desired  mixture  or  solution,  through  a  pipe, 
having  a  stop-cock  in  it,  which  is  then  shut,  and  the  cock, 
in  the  pipe  leading  to  the  air-pump,  heing  opened,  that 
pump  is  set  to  work  for  the  purpose  of  exhausting  the  air 
from  the  tank,  and  also  out  of  the  pores  of  the  various 
articles  placed  therein ;  after  which  the  liquid  mixture  or 
solution  will  penetrate  into  and  fill  up  those  pores,  more 
particularly  if  the  tank  is  kept  heated,  which  may  be  done 
in  any  convenient  manner ;  but  for  some  articles  this  may 
not  be  found  sufficient ;  and,  in  such  cases,  the  air-pump, 
after  having  exhausted  the  tank,  is  stopped,  the  cock  or 
Talve  shut,  and  the  liquid  force-pump  set  to  work,  (its  cock 
being  previously  opened,)  to  force  some  of  the  same  mix- 
ture or  solution  into  the  tank,  until  the  required  degree  of 
pressure  is  obtained. 

The  working  of  the  liquid  forcing  pump  must  be  re- 
peated every  one  or  two  hours,  as  the  articles,  by  absorb- 
ing the  mixture  or  solution,  cause  the  pressure  to  diminish. 
The  degree  of  pressure,  to  which  it  is  determined  to  work 
up  to,  is  regulated  by  loading  the  safety-valve  with  the 
appropriate  weights,  and  as  soon  as  the  pressure  of  the 
condensed  liquor  exceeds  the  weight  on  the  yalve,  the 
liquid  is  forced  out  of  the  valve,  and  the  pressure  within 
reduced. 

In  impregnating  wood,  by  this  apparatus,  the  process  is 
much  expedited  by  placing  the  logs  of  wood  in  the  tanl;, 
in  a  perpendicular  or  slanting  position,  so  that  the  butt  ends 
of  the  logs  may  be  at  the  bottom  of  the  tank,  and  their 
upper  ends  a  little  above  the  surface  of  the  liquid.  In  this 
case,  as  soon  as  the  exhausting  process  is  commenced  with 
the  air-pump,  the  air  travels  freely  up  the  longitudinal 
pores  of  the  wood,  and  the  liquid  follows  it,  entering  into 
the  bottom  or  butt  end  of  the  log,  and  following  the  air,  as 
it  is  drawn  out  of  them  at  the  top  by  the  air^^pump. 
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It  may  not  be  necessary,  with  some  very  porous  articles,  ^ 
to  use  both  the  processes  of  exhausting  the  tank  of  air,  by 
the  air-pump,  and  forcing  in  the  liquids  by  the  hydrostatic 
force-pump ;  but  either  one  or  the  other  of  the  processes^ 
as  is  most  convenient,  may  be  used,  and  will  be  found  to 
impregnate  the  articles  sufficiently. 

The  form  of  apparatus,  above  described,  is  that  which  is 
most  preferred;  but  it  is  evident,  that  the  pressing  or  forcing 
the  liquid  mixtures  or  solutions  into  the  articles,  by  means 
of  pneumatic  or  hydrostatic  pressure,  may  be  obtained  in 
various  other  modes ;  the  following  are  examples :— Steam, 
at  very  high  pressure,  may  be  let  into  the  tank,  through  a 
pipe,  over  the  surface  of  the  liquid  within,  thereby  pressing 
on  it  with  considerable  force ;  or  condensed  air  might  be 
pumped  in  for  the  same  purpose ;  or  an  hydrostatic  force 
may  be  obtained,  in  the  closed  tank,  by  connecting  it  with 
a  cistern  placed  at  a  considerable  height  above  the  level  of 
the  tank,  by  means  of  a  pipe,  having  a  stop-cock  in  it; 
when,  upon  the  cock  being  opened,  the  pressure  of  the 
liquid  through  the  pipe,  from  the  elevated  cistern,  will  be 
increased  in  the  tank  in  proportion  to  the  altitude  of  the 
cistern  over  the  tank. 

Another  mode  of  impregnating  wood,  is  by  means  /of 
bags,  made  of  sheet  caoutchouc,  or  air  and  water-proof 
cloth,  large  enough  to  hold  about  two  gallons,  which  are 
made  open  at  one  end,  into  which  the  butt  ends  of  the 
pieces  of  wood  are  placed,  and  the  edgea  of  the  bags  tied 
very  firm  and  close  to  the  pieces  of  wood,  by  means  of 
small  lines,  wound  several  times  round  the  outside  edges  of 
the  bags,  over  the  pieces  of  wood ;  and  to  the  other  enda  of 
the  bags  are  fitted  small  pipes,  furnished  with  stop-cocks, 
which  proceed  either  to  an  elevated  cistern,  containing  the 
liquid  with  which  it  is  desired  to  impregnate  the  wood,  aa 
above  described,  or  else  to  a  liquid  fprcing-pump,  as  above 
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mentioned*  When  the  cock  in  the  pipe  is  opened,  the 
liqaid  in  the  cistern,  by  its  greater  altitude,  will  force  it» 
way  into  the  pores  of  the  wood ;  oit  when  the  pipe  is  con- 
nected with  the  pump,  the  hydrostatic  pressure,  caused  by 
the  pump  when  worked,  will  force  the  liquid  into  the  pores 
of  the  wood.  One  cistern  or  pump  will  thus  be  sufficient 
to  impregnate  many  pieces  of  wood  at  once. 

Trees  that  have  just  been  cut  down,  may  be  rapidly  im- 
pregnated in  this  manner,  and  many  such  new  &llen  treea 
will  be  thoroughly  impregnated  in  a  few  days,  with  the 
solutions  of  the  first  class,  hereafter  mentioned,  by  merely 
placing  the  butt  ends  in  troughs  or  open  tanks,  filled  with 
the  solutions,  which  will  circulate  with  the  sap  throughout 
the  whole  tree* 

Skins  of  leather,  and  fabrics  of  any  kind,  may  be  im- 
pregnated in  a  similar  manner,  by  sewing  them  together  in 
the  form  of  bags,  having  pipes  leading  to  an  elevated  cistern 
or  pump,  as  above  described,  through  which  the  solutions 
or  mixtures  may  be  forced  into  the  bags  and  through  every 
pore  of  the  skins  or  fabrics. 

Pipes,  made  of  leather,  or  of  folds  of  thick  canvass,  can, 
in  this  manner,  be  made  less  pervious  to  water,  with  the 
mixtures  or  solutions  hereafter  mentioned,  for  that  pur- 
pose, by  closing  one  end  of  the  pipes  and  forcing  the  liquid 
mixtures  in  at  the  other  end.  Any  of  the  articles  may 
also  be  impregnated  by  placing  them  in  the  tank  above 
described,  exhausting  the  air  therefrom  by  the  air-pump, 
and  then  applying  heat,  in  any  convenient  manner,  to  the 
tank,  until  the  solution  or  mixture  therein  is  made  to  boil» 
which  is  commonly  called  boiling  in  vacuo. 

The  mixtures  or  solutions,  to  be  used  with  either  of  the 
above  form  of  apparatus,  for  impregnating  the  various 
articles,  are  divided  into  three  classes ;  the  first  class  con- 
taining such  as  are  applicable  to  render  certain  of  the  arti« 
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cles,  above-namedi  more  durable ;  the  second  class  such  as 
will  render  all  the  above-named  articles  more  durable  and 
less  pervious  to  water;  and  the  third  class  such  as  will 
render  them  less  inflammable. 

No.  L  The  First  Class. — Solution  of  sulphate  of  iron. 
One  pound  of  the  salt  to  be  dissolved  in  two  or  three  gal« 
Ions  of  water,  and  to  be  used  as  soon  as  dissolved ;  or  the 
pyroligneous  iron  liquor,  used  by  djers^  mixed  with  about 
half  its  quantity  of  water. 

No.  3.  Sulphate  of  copper, — one  pound  of  the  salt  dis- 
solved in  three  or  four  gallons  of  water. 

No.  3.  The  waters  of  copper  mines,  and  also  the  waters 
of  streams  or  brooks  in  a  copper  country,  which  contain 
copper,  suspended  in  solution  in  them. 

No.  4.  Chloride  or  chlorate  of  copper,-^one  pound  dis- 
solved in  four  gallons  of  water. 

No.  5.  The  yellow  chromate  of  potasb,-^one  pound  dis- 
solved in  four  gallons  of  water. 

No.  6.  Refuse  lime  water  from  gas  works. — This  liquor 
must  be  allowed  to  rest  for  several  days,  until  the  lime  is 
precipitated  to  the  bottom,  when  the  supernatant  liquor 
may  be  drawn  off  and  used  to  impregnate  wood. 

The  patentee  claims  the  use  of  chromate  of  potash  and 
refuse  lime  liquor,  in  any  manner  that  may  be  preferred, 
for  the  purpose  of  rendering  wood  more  durable,  as  part  of 
this  his  invention. 

No.  7.  The  Second  Class. — Any  mineral  tar,  or  bitu- 
men, or  any  vegetable  tar,  mixed,  when  necessary  so  to  do, 
with  any  volatile  oil  or  spirit,  to  thin  it  sufficiently  to  pe- 
netrate the  articles  on  which  it  is  to  be  used,  and  to  which 
may  be  added  a  portion  of  caoutchouc  or  black  resin,  which 
is  incorporated  therewith  by  heat. 

No.  8.  Coal  tar,  obtained  from  gas  works,  thinned  with 
from  one»third  to  one-half  its  quantity  of  the  essential 
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oil  or  spirit,  obtained  by  the  distillation  of  coal  tar ;  the 
common  spirit  left  after  the  naptha  is  obtained,  and  com- 
monly called  in  the  trade ''  dead  oil/'  will  answer  the  purpose. 
Either  caoutchouc  or  resin  may  be  added  to  this  mixture, 
if  required,  by  dissolving  the  caoutchouc  or  resin  in  the 
coal  tar  and  oil,  by  heat,  or  by  adding  the  well  known 
caoutchouc  paste  or  varnish  to  the  tar  and  oil, — heating 
the  mixture  and  stirring  it  well  until  the  caoutchouc  is  tho- 
roughly mixed  with  the  tar. 

From  one  quarter  to  half  a  pound  of  caoutchouc,  or  half 
a  pound  of  black  resin  to  one  gallon  of  tar  and  oil,  may  be 
used,  but  it  is  then  necessary  that  more  of  the  dead  oil 
should  be  added,  to  thin  it  sufficiently  to  penetrate  the 
wood,  &c. 

The  foreign  bitumens  or  asphaltes  may  be  used  instead 
of  the  coal  tar,  but  they  will  require  a  greater  proportion 
of  dead  oil  or  other  volatile  oil,  to  thin  them  sufficiently. 

No.  9.  Vegetable  tar,  as  Archangel  or  Stockholm. — 
These  tars  contain  an  acid  which  is  injurious,  and  there- 
fore, before  use,  they  must  be  freed  from  it,  by  agitating 
them  for  some  time  with  lime  water,  or  by  throwing  into 
the  tubs  or  vessels,  in  which  the  tar  stands,  a  quantity  of 
old  rusty  iron  or  iron  slag,  and  this  prepared  tar  is  then 
mixed  with  the  above-named  dead  oil,  or  with  the  spirit 
distilled  from  itself;  but  the  dead  oil  is  preferred,  as  it  is 
cheaper.  Caoutchouc  or  resin  may  be  added  thereto,  if 
desired,  in  the  manner  described  in  No.  8. 

No.  10.  Whale  oil,  cod  fish  oil,  or  any  other  fish  oil, 
mixed  with  from  one-third  to  one-half  of  dead  oil. 

No.  11.  The  same  as  No.  10,  with  the  addition  of  sul- 
phur, ^-as  three  ounces  of  sulphur  dissolved  by  heat,  in 
every  gallon  of  the  above  mixture. 

No.  12.  Boiled  or  drj^ing  linseed  oil,  mixed  with  oil  or 
spirits  of  turpentine. 
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No.  13.  Boiled  or  drying  linseed  oil,  to  which  caout- 
chouc paste  is  added, — as  ahout  one  half  pound  of  caout- 
chouc paste  to  every  gallon  of  linseed  oil. 

No.  14.  Rape  oil,  in  which  caoutchouc  is  mixed,  as  ia 
No.  13. 

No.  15.  Solution  of  caoutchouc,  in  spirits  of  naptha  or 
turpentine,  or  any  other  spirits. 

No.  16.  Bees*  wax,  dissolved  in  spirits  of  turpentine, — as 
about  one  pound  of  wax,  dissolved  in  one  gallon  of  spirits 
of  turpentine 

No.  17.  Tke  Third  Class. — Soluble  glass,  dissolved  in 
water,  in  the  proportion  of  one  pound  to  five  or  six  gallons 
of  boiling  water.  (Soluble  glass  is  well  known,  and  the 
mode  of  making  it  is  fully  described  in  several  chemical 
and  other  books.) 

No.  18.  Four  pounds  of  alum,  eight  pounds  of  potash  or 
soda,  two  pounds  of  borax,  and  four  ounces  of  glue  or 
starch,  dissolved  in  twenty  gallons  of  warm  or  boiling 
water.  The  articles  to  be  dissolved  in  the  water,  in  the 
order  in  which  they  are  named.  In  describing  the  solu- 
tions and  mixtures  above-named,  the  proportions  of  the 
ingredients,  composing  the  distinct  solutions  and  mixtures, 
are  given,  and  also  the  separate  solutions  and  mixtures 
found  to  answer  best ;  but  the  patentee  does  not  confine 
himself  to  these  proportions,  or  to  the  use  of  these  solutions 
or  mixtures  separately,  because  the  ingredients,  com- 
posing each,  may  be  mixed  in  different  proportions,  and 
several  of  these  solutions  or  mixtures  may  be  combined 
with  each  other,  in  order  to  produce  the  desired  effect. 

Wood  may  be  impregnated,  in  the  manner  above-men- 
tioned, vnth  either  of  the  solutions.  No.  1 ,  2,  3, 4, 5,  or  €, 
of  the  first  class,  to  render  it  more  durable.  When  No.  1, 
is  used,  and  it  is  intended  to  place  the  wood  where  it  will 
][>e  exposed  to  the  weather,  it  should  be  painted  or  tarred 
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over.  To  render  wood  more  durable  and  less  pervious  to 
water,  either  of  the  mixtures.  No.  7,  8,  9,  10,  11,  IS,  or 
13,  of  the  second  class,  may  be  used,  according  to  the 
different  purposes  to  which  the  wood  is  to  be  applied.  The 
mixtures.  No.  7,  8,  9,  10,  or  11,  are  chiefly  applicable  to 
wood  that  is  much  exposed  to  the  weather,  as  for  rail-road 
sleepers,  piles,  out-door  posts,  and  fences.  For  wood  in* 
tended  to  be  polished,  No.  IS,  is  used,  which  peculiarly 
fits  it  to  take  a  high  polish ;  and  No.  13,  for  wood  to  be 
rendered  tough,  &c. 

The  mode  of  impregnating  wood,  by  means  of  bags,  as 
above  described,  or  new  fidlen  trees,  by  the  circulation  of 
the  sap,  is  not  applicable  to  impregnating  wood  with  either 
of  these  last-named  solutions  of  the  second  class ;  but  in 
such  cases,  the  wood  must  be  impregnated  in  the  tank,  in  the 
manner  above  mentioned.  Cork  may  be  rendered  more 
durable  and  less  pervious  to  water,  by  impregnating  it  with 
several  of  the  solutions  above  named ;  but  No.  IS,  13,  14, 
or  15,  is  preferred.  Leather  may  be  impregnated  with 
either  of  the  mixtures,  No.  IS,  13,  14,  15,  or  16,  of  the 
second  class,  respectively,  to  render  it  more  durable  and 
less  pervious  to  water.  In  this  manner,  boots  and  shoes 
may  be  rendered  less  pervious  to  water,  after  they  are 
made. 

To  render  woven  and  felted  fabrics,  including  pa* 
per,  more  durable,  and  less  pervious  to  water,  they  are 
impregnated  with  either  of  the  mixtures.  No.  IS,  13,  14, 
15,  or  16;  and  besides  these,  canvass  may  be  impregnated 
with  either  of  the  solutions,  No.  S,  3,  or  4,  to  render  it 
more  durable.  To  render  ropes  and  cordage  more  durable 
and  less  pervious  to  water.  No.  IS,  13,  14,  or  15,  may  be 
used. 

All  descriptions  of  pervious  stones,  such  as  Portland 
stone,  freestone,  chalk,  lime,  marbles,  and  plaster  of  Paris, 


BethelTif  for  Impis*  in  Preserving  fVood,  ^c.     1 19 

or  such  compositions  as  are  made  with  burnt  clay,  or  with 
plaster  of  Paris  and  cements,  in  imitation  of  plaster  or 
stone,  are  to  be  impregnated,  in  the  manner  above-named, 
with  the  solutions.  No.  1,  S,  or  3,  of  the  first  class,  to 
render  them  more  durable ;  and  wilh  either  of  the  mix- 
tures of  the  second  class,  to  render  them  more  durable  and 
less  pervious  to  water.  In  Portland  stone,  freestone, 
chalk,  or  any  other  pervious  stones,  No.  8,  9,  10,  or  11, 
may  be  used. 

Marble  ornaments,  or  statues,  when  impregnated  with 
either  of  the  mixtures.  No.  11,  12,  13,  14,  15,  or  16,  will 
resist  the  injury  generally  caused  by  exposure  to  the 
weather,  and  become  more  durable  and  less  pervious  to 
water,  which,  congealing  in  its  pores  by  the  frost,  causes  it 
frequently  to  crumble  away.  Statues  or  ornaments  made 
of  plaster  of  Paris,  or  with  the  compositions  above  men- 
tioned, must  be  impregnated  with  either  No.  1,  @,  or  3,  of 
the  first  class,  or  with  either  No.  10, 11,  IS,  13,  14,  15,  or 
16,  of  the  second  class.  Bricks,  impregnated  with  either 
No.  7,  8,  or  9,  would  be  very  durable,  and  less  pervious  to 
water,  and  useful  for  many  purposes,  particularly  for  build- 
ing foundations  of  houses  or  cellars,  in  damp  situations,  or 
for  paving  the  streets,  the  joints  being  made  vrith  asphalte 
or  bituminous  matter,  instead  of  common  lime  mortar.  All 
the  articles  above  named,  maybe  rendofed  less  inflammable 
by  impregnating  them  in  the  manner  above  described,  with 
either  of  the  solutions  of  the  third  class.  No.  17  or  18. — 
[Inrolled  in  the  Rolls  Chapel  Office,  January,  1839.] 
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OF   CIVIL    ENGINEERS. 

(Continued  from  page  59,  Vol.  XX%) 

June  15th,  1841. 

The  President  in  the  Chair. 

^  Description  of  the  new  Sewer  in  the  Valley  of  the  Cowgate, 

Edinburgh.'* — By  George  Smith. 

In  this  communication  the  author  first  gives  an  account  of  a 
complete  system  of  drainage,  designed  by  him  as  architect  to  the 
Commissioners  for  improving  the  City  of  Edinburgh,  and  then 
describes  the  mode  of  constructing  the  first  sewer,  which  begins 
at  the  south  back  of  the  Canongate,  passes  along  the  Cowgate, 
and  through  the  Grass-market  to  the  foot  of  the  Bow. 

This  principal  sewer  is  950  feet  long;  it  was  built  in  several 
sections;  the  upper  portion  was  4  feet  high  by  2  feet  6  inches 
wide,  and  increased  at  the  lower  extremity  to  5  feet  high  by  S 
feet  wide ;  it  was  constructed  of  stone,  with  vertical  sides,  and 
large  flat  stones  for  both  the  sills  and  the  covers — ^the  dimensiont 
of  the  branch  drains  varied  in  proportion  to  the  quantity  of 
matter  passing  through  them ;  they  were  situated  opposite  the 
cross  streets,  and  had  a  cesspool  to  each,  with  a  maUeaUe  iroq 
grating,  hinged,  to  afford  access  for  cleansing  them* 

The  average  depth  of  the  excavations  was  9  feet ;  a  great 
portion  of  the  work  demanded  great  precaution  in  executing,  on 
account  of  the  narrowness  of  the  streets,  the  firequent  floods,  the 
local  impediments  from  the  gas  pipes,  &c.,  and  the  soft  character 
of  the  ground,  as  in  some  places  the  foundation  stones  sunk  deep 
into  the  mossy  soil  by  their  own  weight ;  it  has,  however,  proved 
very  successful,  and  will  doubtless  induce  an  extension  of  the 
sewage  of  the  City  of  Edinburgh,  which  has  been  too  long 
neglected. 
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The  paper^  was  accompanied  by  two  drawings  of  the  con- 
struction of  the  sewers,  and  the  plan  of  the  general  system 
proposed,  with  the  report  to  the  Commissioners  and  other  ex- 
planatory documents. 


"  On  an  uniform  system  of  Screw  Threads." 
By  Joseph  Whitworth,  Assoc.  Inst.  C.  £. 

The  subject  considered  in  this  paper,  is  the  importance  of 
having  a  constant  thread  for  a  given  diameter  in  all  screws  used  in 
fitting  up  steam  engines  and  other  machinery.  It  is  argued,  that 
uniformity  of  thread  would  be  productive  of  economy,  both  in  the 
use  of  screwing  apparatus,  and  in  the  consumption  of  bolts  and 
nuts.  The  refitting  shop  of  a  railway  or  steam  packet  company, 
affords  a  striking  instance  of  the  advantage  to  be  derived  from 
the  application  of  this  principle.  If  the  same  system  of  screw 
threads  were  common  to  the  different  engines,  a  single  set  of 
screwing  tackle  would  suffice  for  any  repairs. 

No  attempt  appears  to  have  been  hitherto  made  to  attain  this 
important  object.  Engineers  have  adopted  their  threads  without 
reference  to  a  common  standard.  Any  such  standard  must  be  in 
a  great  measure  arbitrary,  and  hence  its  absence  may  be  accounted 
for. 

The  author  enters  at  some  length  into  the  consideration  of  the 
circumstances  affecting  the  choice  of  a  thread,  with  a  view  to  show 
that  it  cannot  be  determined  by  precise  rules.  The  essential 
characters  of  the  screw  thread  are — pitch,  depth,  and  form.  The 
required  conditions  are — power,  strength,  and  durability.  But 
the  exact  degree  or  proportion  in  which  these  conditions  are  re- 
quired, cannot  be  ascertained,  and  consequently  the  characters  on 
which  they  depend,  cannot  be  fixed  by  calculation.  An  approxi* 
mation  may  be  made,  but  within  a  certain  limit  the  decision  is 
arbitrary. 

The  mutal  dependance  of  the  several  conditions,  and  the  re* 
latioa  subsisting  between  the  constituent  characters,  are  noticed 
as  having  a  tendency  to  perplex  in  the  choice  of  a  thread. 
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From  the  vagueness  of  the  principles  involved  in  the  subject, 
a  corresponding  latitude  was  naturally  to  be  expected  in  the 
practical  application  of  them,  and  accordingly,  instead  of  that 
uniformity  which  is  so  desirable,  there  prevails  a  diversity  so 
great  as  almost  to  discourage  any  hope  of  its  removal.  The  only 
mode  in  which  this  could  be  effected,  would  be  by  a  compro- 
mise ;  all  parties  consenting  to  adopt  a  medium  for  the  sake  of 
common  advantage.  The  average  pitch  and  depth  of  the  various 
threads  used  by  the  leading  engineers,  would  thus  become  the 
common  standard,  which  would  not  only  have  the  advantage  of 
conciliating  general  concurrence,  but  would  in  all  probability 
approach  very  nearly  to  the  true  standard  for  practical  purposes. 

The  author  then  proceeds  to  describe  the  mode  adopted  by 
Messrs.  Whitworth  and  Co.,  some  years  since,  in  selecting  their 
threads  upon  this  principle.  An  extensive  collection  was  made 
of  screw-bolts  from  the  principal  workshops  throughout  England, 
and  the  average  thread  was  carefully  observed  for  different 
diameters.  The  ^  inch,  |  inch,  and  1|  inch,  were  particularly 
selected,  and  taken  as  the  fixed  points  of  a  scale  by  which  the 
intermediate  sizes  were  regulated,  avoiding  small  fractional  parts 
in  the  number  of  threads  to  the  inch.  The  scale  was  af^rwards 
extended  to  6  inches.  The  pitches  thus  obtained  for  angular 
threads  were  the  following  : — 
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Above  the  diameter  of  1  inch,  the  same  pitch  is  used  for  two 
sizes,  to  avoid  small  fractional  parts.  The  proportion  between 
the  pitch  and  the  diameter  varies  throughout  the  entire  scale. 

Thus  the  pitch  of  the  I  inch  screw  is  rth  of  the  diameter ;  that 
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of  the  \  inch  |th,  of  the  1  iach  ^th,  of  the  4  inches  ^^th,  and  of 
the  6  inches  -^th. 

The  depth  of  the  thread  in  the  various  specimens  is  then 
alluded  to.  In  this  respect  the  variation  was  greater  than  in  the 
pitch.  The  angle  made  hy  the  sides  of  the  thread  being  taken 
as  an  expression  for  the  depth,  the  mean  of  the  angle  in  1  inch 
screws  was  found  to  be  about  55^,  which  was  also  nearly  die 
mean  in  screws  of  different  diameters.  Hence  it  was  adopted 
throughout  the  scale,  and  a  constant  proportion  was  thus  estab* 
lished  between  the  depth  and  the  pitch  of  the  thread.  In  cal-* 
culating  the  former  a  deduction  must  be  made  for  the  quantity 
rounded  off,  amounting  to  ird  of  the  whole  depth,  t.  e.  ^th  from 
the  top,  and  f  th  from  the  bottom  of  the  thread.  Making  tliia 
deduction,  the  angle  of  55**  gives  for  the  actual  depth  rather 
more  than  §ths,  and  less  than  frds  of  the  pitch. 

It  is  observed,  that  the  system  of  threads  thus  selected,  has 
already  been  widely  extended,  demonstrating  the  practicability 
and  advantage  of  the  proposed  plan.  The  author  then  notices 
the  obstacles  to  general  uniformity  arising  from  the  inconvenience 
which  any  change  would  occasion,  in  existing  establishments,  and 
fdso  from  the  imperfect  screwing  tackle  in  general  use.  He  an- 
ticipates as  an  important  result  of  a  combined  effort  to  introduce 
uniformity,  that  screwing  tackle  generally  would  be  much  im^* 
proved,  and  the  efficiency  and  economy  of  bolts  and  nuts  be 
thereby  increased. 

He  recommends  also  standard  guages  of  the  diameters  and 
threads,  as  they  would  form  a  convenient  adjunct  to  the  screw- 
ing apparatus,  and  would  be  applicable  to  other  useful  purposes. 


'*  Account  of  the  original  construction  and  present  state  of  the 

Plymouth  Breakwater." 

By  William  Stuart,  M.  Inst.  C.  E. 

In  the  year  1806,  the  Lords  Commissioners  of  the  Admiralty 
instructed  the  late  Mr*  John  Rennie,  C.  E.,  and  Mr.  Whidbey, 
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then  Master- Attendant  at  Woolwich  Dockyard,  to  make  a  survey 
of  Plymouth  Sound,  with  a  view  to  the  construction  of  a  break- 
water for  sheltering  vessels. 

Their  report  was  favourably  received,  but  it  was  not  until  1812 
that  the  works  were  commenced. 

Their  plan  consisted  of  a  pier  or  breakwater,  1700  yards  in 
length,  the  centre  part  of  which,  1000  yards  long,  was  straight, 
with  an  extension,  at  each  end,  350  yards  in  lengthy  placed  at  an 
angle  of  30*^  with  the  main  body.  The  top  to  be  30  feet  wide,  at 
the  level  of  10  feet  above  the  low  water  of  an  ordinary  spring- 
tide ; — the  alope,  towards  the  sea,  to  be  S  feet  faoriaontal  to  1  foot 
perpendicular,  and  on  the  land-side  1  fisot  6  inches  horizontal  to 
1  foot  perpendicular* 

By  the  middle  of  Mardi,  ISId.  the  work  had  been  brought  up 
in  parts  to  within  5  feet  of  low-water  mark  of  spring-tides — at 
this  period  43,789  tons  of  stone  had  been  deposiled^aad  in  the 
month  of  March,  of  the  following  year,  sufficient  shelter  was 
ftfibrded  for  ships  of  war  to  anchor  in  the  Sound,  instead  of  in 
Cawsand  Bay. 

It  was  then  determined  to  raise  the  whole  structiure  to  the 
height  of  20  feet  above  low-water  spriDg-tides :  great  exertions 
were  made  to  complete  it  rapidly ;  and  during  the  week  ending 
on  the  S4th  of  May,  1816,  the  quantity  of  stone  deposited, 
amounted  to  15,829  tons,  which  was  die  largest  quantity  ever 
conveyed  within  the  same  space  of  time. 

Slight  injury  had  frequently  been  received  by  the  works  whilst 
in  progress,  but  the  storm  of  the  night  of  the  19(h  of  January, 
1817,  was  the  first  which  materially  affected  them.  The  most 
destructive  effects  were,  however,  produced  by  the  storm  of  the 
22d  and  23d  of  November,  1824.  On  that  occasion,  the  spring- 
tide rose  7  feet  higher  than  usual ;  and  so  great  was  its  power, 
that  a  length  of  796  yards  of  finished  work  was  completely  over- 
turned, and  the  remaining  parts  slightly  injured. 

It  was  observed,  that  the  effects  of  this  storm  lefl  the  slope 
from  low-water  mark  upward,  at  about  5  feet  horizontal  to  1  foot 
vertical.     It  was,  therefore,  determined  to  adopt  that  angle  ot 
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inclination  for  the  exterior  or  fiea-side,  and  a  slope  of  2  to  1  for 
the  inside.  The  centre  line  of  the  breakwater  was  also  removed 
39  feet  6  inches  towards  the  north,  and  the  top  width  was  in* 
creased  to  45  feet. 

The  works  continued  upon  this  scale  until  1830,  when  a  fore- 
shore was  added,  of  a  width  of  50  feet  at  the  toe  of  the  south 
slope  at  the  west  end,  and  of  30  feet  at  tlie  east  end  of  the  main 
arm  :  for  this  purpose  600,000  tons  of  stone  were  deposited. 

The  extreme  western  end  of  the  breakwater  was  then,  after 
more  alterations  and  extensions,  terminated  by  a  chrcular  head, 
with  an  inverted  arch,  as  a  foundation  for  a  light-house,  now  con- 
structing, under  the  direction  of  Messrs.  Walker  and  Burges. 

In  consequence  of  further  injuries  from  storms  in  1838,  when 
lai^e  quantities  of  stones,  of  15  or  20  tons  weight  each,  were 
torn  from  below  low.  water,  and  carried  completely  over  the  top 
of  the  breakwater,  a  further  extension  of  the  fore-shore  was 
made,  and  a  projecting  buttress  built  to  secure  the  foot  of  tlie 
south  slope,  to  afford  additional  security  to  the  light-house,  and 
to  prevent  the  stones  from  the  fcnre-shore  being  carried  over  to 
the  north  side. 

From  the  time  of  its  commencement  in  August,  1812,  until  the 
31st  of  March,  1841^  there  had  been  deposited  upon  this  work 
3,369,261  tons  of  stone. 

The  expenditure  upon  the  whole  work,  when  completed,  will, 
it  is  estimated,  be  within  one  million  and  a  half  sterling. 

The  main  body  of  the  work  is  composed  of  blocks  of  lime- 
stone, from  the  quarries  of  Oreston,  adjoining  the  harbour  of  Cat- 
vrater.  They  were  deposited  from  vessels,  constructed  for  the 
purpose.  In  certain  portions  of  the  work,  the  blocks  have  been 
subsequently  ranged  from  a  diving  bell.  The  buttress  and  the 
works,  now  in  progress  round  the  west  end,  are  composed  of  gra- 
nite masonry,  dove-tailed  horizontally,  and  fixed  vertically  by 
iron  levis  cramps. 

Subsequently  to  the  reception  of  the  plan  of  Messrs.  Rennie 
and  Whidbey,  most  of  the  leading  engineers  of  the  day  were  con- 
sulted, under  whose  directions  the  author  has  superintended  the 
execution  of  the  work. 
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The  communication  is  accompanied  by  six  elaborate  drawings*, 
by  Mr.  Dobson,  under  the  superintendence  of  Mr.  Stuart,  illus- 
trating, in  detail,  the  various  stages  of  the  work,  and  the  mode 
of  construction. 


June  22,  1841. 

The  President  in  the  Chair. 

''  On  the  Construction  and  Use  of  Geological  Models,  in  con- 
nection with  Civil  Engineering." 

By  Thomas  Sopwith,  F.  G.  S.|  M.  Inst  C.  £. 

The  author  commences  this  paper  with  a  review  of  the  various 
methods  adopted  for  the  representation  of  objects  required  in 
carrying  out  the  designs  of  engineers,  architects,  and  mechanics — 
whether  as  the  means  whereby  such  designs  are  first  studied,  and 
afterwards  matured — as  guides  for  the  resident  superintendents 
and  workmen — or  for  being  preserved  as  records  of  what  has 
been  executed,  and  studies  for  those'^who  may  be  engaged  in 
similar  undertakings. 

He  then  proceeds  to  elucidate  the  advantages  peculiarly  pos- 
sessed by  models  for  demonstrating  practical  results  in  Geology 
and  Mining,  dividing  the  subjects  into  six  heads,  as  follows : — 

1.  On  the  application  of  modelling  to  geological  and  mining 
purposes. 

2.  On  the  materials  to  be  employed, 
d.  On  the  mode  of  construction. 

4.  On  the  scales  to  be  employed. 

5.  On  the  objects  to  be  represented. 

6.  On  the  use  of  geological  models,  and  the  connection  of 
the  subject  with  civil  engineering. 

1.  A  large  number  of  plans  and  sections  is  usually  required  to 
elucidate  with  clearness  the  geology  of  a  district,  and  the  nature 
and  extent  of  mining  operations ;  and  few  departments  of  prac- 
tical science  admit  of  greater  improvement  than  the  art  of  de- 
lineating mining  plans,  in  connection  with  geological  features. 
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Much  ingenuity  has  been  exercised  in  representing  the  undu- 
lating surface  of  countries,  either  by  the  process  called  '*  relief- 
engraving,"  (proc^de  CoUas,)  or  as  in  the  Ordnance  Maps  of 
England  and  Wales,  and  Mr.  Greenough*s  recent  edition  of  his 
Geological  Map  ;  but  even  in  comparison  with  these,  a  model 
affords  a  more  correct  idea.  Hence  models  in  relief  are  more 
peculiarly  applicable  in  all  cases  where  it  is  desirable  to  compre- 
hend at  once  the  relations  of  the  several  parts,  and  it  is  evidently 
still  better  adapted  to  explain  the  geological  conditions ;  especially 
when  it  is  required  to  shew  the  relative  position  of  various  rocks, 
their  inclination,  thickness,  extent,  and  the  disturbances  to  which 
they  have  been  subjected,  which  could  only  be  understood  by 
comparing  together  a  number  of  drawings. 

To  those  interested  in  mining,  therefore,  the  easiest  mode  of 
conveying  ideas,  is  by  modelling.  This  was  Dlustrated  by  two 
models  of  the  Forest  of  Dean,  and  by  reference  to  Mr.  Jordan's 
model  of  the  Dolcoath  Mine,  now  in  the  Museum  of  Economic 
Geology. 

2.  The  first  material  for  forming  a  model,  which  naturally 
occurs  to  the  mind,  is  clay, — pins  and  wires  being  used  to  define 
the  principal  elevations.  Plaster  of  Paris  has  occasionally  been 
used,  and  is  well  adapted  for  solid  forms,  where  the  edges  are 
not  exposed  to  injury ;  but  its  brittleness  and  contraction  in  dry- 
ing, are  objectionable.  Papier  Mache  is  a  more  elegant  and 
idurable  material,  but  the  expense  of  the  requisite  moulds  pre- 
vents its  general  use.  Coloured  wax  is  adapted  for  small  models 
not  subject  to  be  handled.  Pottery  appears  to  possess  more 
requisites,  but  many  corresponding  disadvantages.  Of  all  the 
materials  which  the  author  has  employed,  he  found  none  so 
generally  useful  as  well-seasoned  wood,  whether  for  the  facility 
with  which  the  requisite  forms  are  attained,  for  durability,  for 
portraying  different  strata  by  various-coloured  woods,  or  for 
comparative  economy. 

3.  The  mode  of  constructing  geological  models  had  been  briefly 
alluded  to  by  the  author  on  a  preceding  occasion.  It  is  more 
fully  described  in  the  present  communication,  and  was  illustrated 
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by  complete  models,  and  the  detached  parts  for  forming  them 
purposely  made  on  a  laige  scale. 

The  plan  of  the  district  being  divided  by  lines,  at  given  dis- 
tances apart,  into  a  certain  number  of  squares,  a  series  of  thin 
slips  of  wood  are  made  to  intersect  each  other,  corresponding  to 
the  lines  so  drawn  ; — upon  these  slips  the  profile  of  the  surface, 
and  the  positions  oT  the  strata,  are  delineated,  when  it  is  intended 
that  the  model,  when  complete,  shall  be  dissected ;  the  compart- 
ments  are  then  filled  in  with  wood,  and  carved  down  to  the  lines 
npon  the  slips ;  the  several  strata  thus  rest  upon  the  subordinate 
beds,  and  can  be  detached  in  a  mass  or  in  compartments ;  these 
being  geologically  coloured,  convey  an  accurate  idea  of  the  rela- 
tive positions  of  the  strata,  and  display,  with  the  utmost  clear- 
ness, the  mining  operations  in  each.  This  system  is  applicable 
to  any  extent ;  and  the  operation  of  forming  the  model  is  so 
simple,  that  a  skilful  workman  at  once  comprehends  and  executes 
unerringly  the  instructions  given  him  by  the  engineer  or  sur- 
veyor, as  the  accuracy  entirely  depends  upon  the  profile  which  is 
drawn  upon  the  slips*  The  author  considers  lime-tree  or  plane 
to  be  the  most  suitable  wood  for  the  purpose ;  but  in  the  oon- 
struction  of  small  models  for  showing  peculiar  geological  features 
or  disturbances  of  strata,  he  uses  various  coloured  woods :  as  an 
illustration  of  which  he  shewed  a  series  of  twelve  models,  which 
(with  a  printed  description)  are  now  in  the  Museum  of  the  In- 
stitution. These  contain  579  pieces  of  wood,  one  of  them  con- 
sisting of  130  pieces.  By  fitting  the  paralld  layers  of  wood  to- 
gether, and  arranging  them  in  conformity  with  sections  of  strata 
of  the  carboniferous  limestones  and  coal  measures  of  the  North 
of  England,  he  illustrates  the  formation  of  that  district,  and  the 
nature  of  its  dislocations,  &c.,  better  than  can  be  done  by  any 
number  of  plans  and  sections. 

4.  Attention  is  drawn  at  s<Mne  length  to  the  proportion  to  be 
observed  between  the  horizontal  and  vertical  scales,  and  the 
relative  merits  of  corresponding  and  dissimilar  horizontal  and 
vertical  scales  fully  examined,  illustrating  the  positions  by  two 
models  of  the  Forest  of  Dean,  in  one  of  which  the  vertical  is  e»- 
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larged  to  three  times  that  of  the  horizontal  scale  ;  while  the  other 
has  the  scales  exactly  alike.  For  the  conventional  purpose  of 
giving  an  idea  of  a  country  such  as  would  he  formed  hy  a  general 
ohserver  passing  through  it,  the  former  model  appeared  hest 
adapted ;  hut  in  a  scientific  point  of  view,  the  latter  had  a  decided 
advantage,  heing  hased  on  geometrical  truth,  and  conveying  an 
exact  knowledge  of  the  real,  hut  not  of  the  apparent  relations  of 
the  surfaces,  and  other  objects  represented. 

5.  Models  had  hitherto  been  chiefly  used  for  conveying  im- 
pressions of  tracts  of  the  surfaces  of  countries,  or  for  displaying 
the  minute  tracery  and  proportions  of  buildings.  The  author's 
views  have  been  more  especially  directed  to  introducing  the  con- 
struction of  models  for  geological  and  mining  puiposes,  for  which 
he  considers  them  peculiarly  adapted. 

The  series  of  models  now  presented  to  the  Institution,  contains 
examples  of  various  geological  phenomena  of  regular  stratifica- 
tion— interruption  by  slips,  faults,  and  dykes — the  effects  of 
denudations  in  exposing  to  view  the  various  strata — the  deceptive 
appearance  of  the  course  of  mineral  veins  on  the  surface — the 
intersection  of  veins — and  many  other  details  which  are  intimately 
connected  with  practical  mining. 

6.  The  author  then  proceeds  to  describe  his  view  of  the  uses 
of  such  models,  and  the  connexion  of  the  subject  with  civil 
engineering. 

He  considers  that  by  them  a  practical  knowledge  of  geology 
may  be  attained  by  the  civil  engineer,  and  that  such  ^knowledge 
is  indispensable  for  his  guidance  in  many  of  the  works  he  is 
called  upon  to  undertake  in  the  exercise  of  his  profession.  It  is 
to  an  engineer  that  the  merit  justly  due  of  having,  by  efficiently 
labouring  to  establish  English  geology  on  a  firm  basis,  acquired 
the  title  of  *^  Father  of  Geology,"  which  has  been  generally  con- 
ceded to  the  late  William  Smith. 

The  avocations  of  the  civil  engineer  peculiarlj^  qualify  him  for 
an  observant  geologist ;  and  being  called  upon  to  visit  so  many 
different  districts,  the  remarks  he  might  make  would  be  replete 
with  instruction.     These  observations  might  be  illustrated  more 
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efficiently  by  models  than  by  any  other  means ;  at  the  same 
time  they  might  be  made  to  answer  another  purpose — that  of 
demonstrating  to  the  owners  of  mineral  property,  the  advantage 
or  the  futility  of  commencing  researches  or  mining  speculations. 
Plans  do  not  admit  of  such  certainty  of  definition  as  modelling, 
and  no  regular  system  of  planning  mining  districts  has  yet  been 
generally  practised,  by  which  the  engineer  can  judge  of  the 
probable  results  of  the  operations  which  he  is  often  called  upon 
to  direct.  Asa  record  of  mining  operations,  models  of  this  kind 
are  pre-eminently  valuable ;  the  exact  position  not  only  of  the 
mineral  veins  and  the  strata  are  clearly  shown,  but  the  quantities 
extracted  are  registered,  and  a  guide  for  future  proceedings  is 
established.  The  author  contends  that  it  is  a  duty  to  secure, 
while  it  is  in  our  power,  such  records  of  mining  operations  as  may 
enable  us  and  our  successors  really  to  exhaust  whatever  minerals 
can  be  worked  with  advantage* 


**  Description  of  the  Bann  Reservoirs,  County  Down,  Ireland.'* 
By  John  Frederick  Bateman,  M.  Inst.  C.  E. 

The  construction  of  the  reservoirs  described  in  this  communi- 
cation, was  undertaken  with  the  view  of  regulating  the  quantity 
of  water  in  the  River  Bann,  and  more  effectually  supplying  water 
power  to  the  flourishing  and  increasing  establishments  on  its 
banks ;  this  river  is,  from  the  bare  and  naked  character  of  the 
Mourne  Mountains,  among  which  it  rises,  naturally  liable  to  the 
greatest  irregularity  in  its  volume ;  devastating  floods  frequently 
pour  down  the  channel,  where  a  few  hours  previously  there  was 
not  sufficient  water  for  agricultural  purposes :  greatly  injurious 
as  this  must  have  been  to  the  agriculturist,  it  was  infinitely  more 
80  to  the  mill  owners,  who  depended  entirely  upon  water  power 
for  their  manufactories. 

Mr.  Fairbairn  was  consulted  on  the  subject ;  he  examined  the 
locality,  and  advised  the  formation  of  reservoirs :  the  author  was 
appointed  the  engineer,  and  acting  in  some  degree  upon  the 
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suggestions  of  his  predecessor,  whom  he  continued  to  consult, 
the  works  were  undertaken  which  are  described  in  the  present 
paper. 

The  peculiarities  in  the  act  of  parliament,  granted  in  1836, 
constituting  the  proprietors  of  the  mills  a  Joint  Stock  Company, 
for  the  formation  of  the  Bann  reservoirs,  are  detailed. 

The  works  were  originally  intended  to  have  been  more  ex- 
tensive than  have  been  reaUy  executed.  The  reservoir  at  Lough 
Island  Reavy,  is  alone  described ;  the  ground  in  that  spot  was 
admirably  adapted  for  the  work,  being  the  bottom  of  a  basin, 
which  was  bounded  on  all  sides  by  rugged  hills  of  granite  ;  in 
the  centre  of  the  basin  was  a  small  lake,  at  the  bottom  of  which 
was  discovered  a  bed  several  feet  in  thickness,  of  fossil  confervse, 
similar  to  those  discovered  by  Professor  Silliman  at  Massachu- 
setts, North  America.  This  interesting  geological  fact  was  first 
noticed  by  Dr.  Hunter  of  Bryansford ;  the  confervas  appeared 
like  an  impalpable  powder,  but  when  viewed  through  a  powerful 
microscope,  they  were  found  to  be  regular  parallelograms,  many 
of  them  covered  with  striae.  They  are  described  by  naturalists 
as  the  fossil  skeletons  of  minute  vegetables. 

The  situation  fixed  upon  for  the  reservoir,  rendered  necessary 
the  construction  of  four  embankments  between  the  hills,  so  as  to 
raise  the  water  to  a  height  of  35  feet  above  the  summer  level  of 
the  lake. 

These  embankments  were  all  constructed  in  a  similar  manner, 
only  varying  in  the  slopes  and  thickness  of  the  stone  facing,  ac- 
cording to  the  extent  and  situation. 

The  whole  substratum  of  the  valley  was  water-tight,  either  from 
the  existence  of  the  solid  rock,  dense  clay,  or  of  hard,  compact, 
mountain  gravel ;  so  that  there  was  no  difficulty  in  securing  the 
foot  of  the  puddle.  A  trench  was  sunk  into  the  water-tight 
stratum,  whence  the  vertical  puddle  wall  was  carried  up  with  the 
bank  to  the  required  height.  It  was  12  feet  in  width  at  40  feet 
below  the  top,  diminishing  gradually  to  8  feet  wide  at  the  sum- 
mit, and  was  worked  in  r^pilar  layers  of  8  inches  in  thick- 
ness. 
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The  embankments  were  formed  in  concave  layers  3  feet  thick, 
each  layer  being  completed  before  another  was  commenced ;  steps 
being  cut  in  the  ground  where  necessary,  to  receive  the  layers. 

In  order  further  to  secure  the  tightness  of  the  bank,  a  lining 
of  peat,  15  inches  in  thickness,  was  brought  up  on  the  inside  of 
the  puddle,  and  a  layer  of  the  same  material  was  laid  upon  the 
face  of  the  slope ;  it  was  cut  small,  placed  in  thin  courses,  like 
the  puddle,  and  merely  trodden  down,  without  more  moisture 
than  it  naturally  contained.  The  author  advocates  the  use  of 
peat  in  such  positions,  as,  from  its  light  and  fibrous  nature,  in 
case  of  a  leak  occurring,  the  draught  would  attract  into  it  all  the 
fibrous  particles,  which  by  degrees  would  stop  the  holes  suffici- 
ently for  the  silt  to  settle  over  and  effectually  close  the  aperture. 

Above  the  peat  a  course  of  gravel,  3  feet  in  thickness,  was 
laid,  and  upon  that  the  stone  pitching,  forming  the  inner  side  of 
the  bank. 

The  inner  slopes  were  for  20  feet  below  the  top  of  the  bank, 
S^  horizontal  to  1  vertical ;  the  outer  were  2  horizonUl  to  1 
vertical ;  where  they  were  deeper  than  20  feet,  the  remainder  of 
the  backs  sloped  3  to  1  on  the  inside,  and  2|  to  1  on  the  outside. 

All  the  embankments  are  12  feet  wide  at  the  top,  and  5  feet 
above  the  water  level. 

The  centre  of  the  deepest  part  of  the  embankment  was  tra- 
versed by  a  stone  culvert,  in  which  were  placed  two  rows  of  cast- 
iron  discharge  pipes,  18  mches  diameter,  with  suitable  valves. 
A  leak  was  discovered  in  the  centre  of  the  masonry  of  this  cul- 
vert, occasioned  by  the  engineer's  instructions  not  being  obeyed. 
The  details  of  the  methods  employed  for  remedying  this  defect 
are  given  at  length  ;  as  also  those  of  the  experiments  upon  ce- 
ments, made  by  the  author  after  the  data  given  by  Vicat  The 
materials  which  were  most  accessible  for  the  work,  were  tested 
very  carefuUy,  and  from  the  resulte,  it  was  determined  to  employ 
mortar  composed  of  rich  Manx  or  mountain  lime,  carefully  slaked, 
and  day  burned  with  peat  in  the  open  air.  The  proportions 
were  2|  of  clay  to  1  of  lime.  They  were  ground  together,  and 
being  mixed  with  as  much  water  as  was  necessary,  the  mortar 
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was  used  immediately.  The  mortar  for  the  baking,  had  one 
measure  of  sand  added ;  the  grout  had  two  measures  of  sand  in 
it,  and  was  used  thin. 

The  concrete  was  composed  of  one  part  of  lime,  two  and  a  half 
of  calcined  clay,  and  about  three  parts  of  sharp  gravel. 

This  cement  appeared  to  set  hard,  and  to  be  perfectly  tight ; 
but  when  the  reservoir  was  partially  filled,  several  leaks  were 
discovered,  which  rendered  an  examination  necessary,  and  some 
energetic  measures  were  taken  to  stop  them,  all  which  are  de- 
scribed. 

The  result  of  the  author's  experience  seems  to  be,  that  mortar 
made  from  rich  lime  and  calcined  clay,'a8  recommended  by  Vicat, 
may  set  and  harden  under  water,  when  there  is  little  pressure, 
but  that  it  is  not  able  to  resist  the  pressure  of  a  considerable 
depth  of  water. 

The  details  of  the  construction  of  the  masonry  of  the  valve- 
house,  the  fore  bay,  the  waste  weir,  the  bridge  of  three  arches, 
constructed  over  the  feeder  fix}m  the  riven  Muddock,  and  the 
various  feeders  for  supplying  the  reservoir,  are  given  at  length, 
with  the  particulars  of  the  expenditure  of  the  sum  of  £14,801. 
which  was  the  cost  of  the  work,  exclusive  of  land  compensationi 
or  salaries  and  professional  charges. 

The  particulars  are  also  given  of  a  series  of  observations  with 
rain  guages,  continued  for  two  years,  for  the  purpose  of  furnish- 
ing data  for  computing  the  extent  of  reservoir  which  would  be 
necessary  to  insure  a  supply  of  water  throughout  the  year. 

The  communication  is  accompanied  by  detailed  drawings  of 
every  part  of  the  works,  and  a  plan  of  the  district  in  which  they 
are  situated. 


**  Description  of  a  machine  for  sewing  Flat  Ropes." 
By  Eugenius  Birch,  Grad.  Inst.  C.  £. 

In  a  previous  communication,  Mr.  Birch  described  and  gave 
drawings  of  the  ingenious  machinery  invented  by  Captain  Hud- 
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dart :  the  subject  was  not  entirely  complete  without  the  descrip- 
tion of  the  present  machine,  which,  although  not  of  great  im- 
portance in  a  scientific  point  of  view,  is  well  worthy  of  notice,  in 
consequence  of  its  being  attached  to  this  valuable  rope  machinery, 
and  of  its  having  been  worked  so  successfully. 

It  is  used  for  sewing  or  lacing  together  ropes,  and  forming  them 
into  flat  bands,  which  are  used  for  mining  purposes,  &c. 

The  bands  or  flats  generally  consist  of  four  ropes,  which  are 
placed  parallel  to  each  other,  and  paired  in  contrary  directions 
to  the  angle  of  the  lay ;  being  held  under  an  equal  degree  of 
tension,  they  are  sewn  together  with  two  cords  or  lines,  by 
needles  which  are  driven  through  holes  previously  pierced  in  the 
ropes,  at  an  angle  of  45  degrees,  and  the  cords  are  then  drawn 
tightly  in  a  lateral  direction. 

That  the  ropes  may  be  pierced  more  easily,  it  is  necessary  that 
the  tar  which  they  retain  from  the  process  of  warm  registering, 
should  be  soflened:  this  is  accomplished  by  passing  them 
through  a  steam  chest,  whertce  they  are  drawn  into  a  frame 
composed  of  four  plates,  which  are  placed  so  as  to  compress  the 
ropes  while  they  are  in  the  soflened  state,  and  form  a  die  which 
can  be  regulated  to  the  size  of  the  ropes  required  to  be  sewn. 
The  piercing  operation  is  performed  in  the  die,  which  has  slots 
in  its  sides  for  passing  the  piercers  through. 

There  are  not  any  recorded  experiments  on  the  strength  of  the 
ropes,  but  it  is  considered,  that  the  amount  of  strength  possessed 
by  the  flat  rope,  is  not  equal  to  the  sum  of  that  of  the  four  ropes 
before  they  were  united ;  still  the  advantages  of  this  mode  of 
assemblage  are  so  great,  as  to  insure  its  preference  in  mining 
operations,  and  many  other  applications. 

The  drawings  (which  are  numbered  onward  from  the  com- 
mencement of  the  set  presented  to  the  Institution,  in  the  session 
of  1838,)  display  the  entire  machinCi  with  details  of  all  the 
parts. 
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Coal,  in  its  natural  state,  may  be  considered  to  consist  prin- 
cipally of  bitumen  and  carbon,  with  some  earthy  matters.  With- 
out entering  into  the  philosophy  of  combustion,  it  will  be  sufficient 
to  say,  that  all  artificial  fuel  must  contaih  substances  possessing 
bituminous  and  carbonaceous  properties.  Consequently  we  find, 
that  the  compounds  for  making  artificial  coal,  for  which  patents 
have  been  obtained,  to  a  certain  extent  are  alike,  or  possess  the 
same  elements ;  and  only  differ  in  the  employment  of  sundry 
kinds  of  substances,  all  containing  carbon  and  bituminous  matters, 
capable  of  generating  inflammable  gas  and  sustaining  combustion, 
the  proportionate  quantities  of  each,  and  the  means  by  which 
they  are  intermixed,  constituting  their  several  peculiarities. 

The  first  attempt  at  the  production  of  an  artificial  coal,  appears 
to  have  been  merely  for  the  purpose  of  appropriating  to  use,  the 
slack  and  refuse  coal  dust,  sifled  from  the  ordinary  coal  of  com- 
merce ;  which,  on  being  mixed  and  coagulated  with  some  other 
material  or  substance,  of  little  or  no  value,  produced  a  cheap  and 
useful  fuel,  of  inferior  quality. 

A  superior  sort  of  artificial  coal  was  subsequently  made,  by 
combining  various  bituminous  and  carbonaceous  materials,  which, 
possessing  but  a  small  proportion  of  earthy  matters,  was  found 
capable  of  affording  an  intense  heat,  and  therefore  applicable  not 
only  to  the  purposes  of  domestic  use,  but  to  the  generating  of 
steam,  and  heating  and  boiling  in  various  departments  of  ma- 
nufacture. 

Latterly,  the  economisation  of  room  in  the  stowage  of  fuel  on 
board  steam  vessels,  became  an  important  desideratum ;  and  to 
effect  this  object,  combinations  of  the  most  inflammable  materials 
have  been  made,  and  these  being  compressed  into  regular  shapes, 
afibrding  the  means  of  close  package,  and  producing  a  greater 
intensity  of  heat  than  natural  coal,  have  created  a  demand  for 
the  most  perfect  artificial  coal  that  could  be  produced ;  to  the 
accomplishment  of  which,  the  public  attention  has  recently  been 
roost  anxiously  directed. 

These  compounds  of  combustible  materials,  for  producing  an 
artificial  coal,  have  been  made  the  subjects  of  many  patents :  the 
earliest  which  has  come  under  our  notice,  is  a  grant  to  Mr.  Peter 
Davy,  dated  20th  May,  1800.  The  object  of  the  patentee  was 
to  produce  an  economical  artificial  coal,  which  should  not  emit 
smoke  or  the  smell  of  sulphur.  For  this  purpose  it  was  pro- 
posed, that  a  quantity  of  the  dust  of  sea  coal  should  be  mixed  with 
charcoal,  breeze,  turf,  tanners*  bark,  saw-dust,  peat,  or  other 
combustible  material,  in  such  proportions  as  the  qualities  required 
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might  demand ;  that  i% — if  the  fuel  were  designed  for  a  fiimace, 
in  which  there  was  a  powerful  draught,  a  greater  proportion  of 
the  lighter  matters  should  he  introduced. 

The  materials,  when  well  mixed,  either  in  a  dry  state  or  with 
moisture,  were  to  be  placed  in  an  oven  or  kiln,  for  such  a  space 
of  time,  and  under  such  a  degree  of  temperature,  as  would 
cause  the  material  to  be  partially  coked  and  cemented  into  a 
concrete  mass, — care  being  taken,  that  the  temperature  was  not 
such  as  to  destroy  the  materials. 

In  November,  1818,  Mr.  Ingledew,  took  a  patent  for  econo- 
mising fuel  in  furnaces,  by  placing  upon  a  shelf,  above  the  fire,  a 
quantity  of  chalk  or  lime,  which,  becoming  heated  from  the  com- 
bustion of  the  coal  below,  concentrated  the  heat,  and  retained  it 
under  the  boilers  or  retorts.  These  materials  were  not,  however, 
combined  or  brought  into  immediate  contact. 

Messrs.  Christie  and  Harpur  obtained  a  pat^t,  9th  of  Octo- 
ber, 1828,  for  an  improved  method  of  combining  and  using 
fuel  in  furnaces,  8rc.  This  improvement  was  mixing  small  bitu- 
minous coal  with  culm  or  stone-coal,  which,  after  beii^  com- 
pletely blended  together,  was  placed  in  an  oven  and  converted 
mto  coke. 

The  same  parties  had  a  subsequent  patent,  12th  of  February, 
1824,  for  an  improved  method  of  combining  find  applying  certain 
kinds  of  fuel,  which  appeared  to  consist  only  in  determining  the 
proportionate  quantities  of  the  materials,  viz.,  from  one-fifUi  to 
one-third  of  bituminous  coal,  the  remainder  being  stone-coal, 
culm,  or  anthracite.  These  proportions  were  to  be  regulated  in 
quantity  according  to  the  qualities  of  the  materials  and  the 
draught  of  the  furnace  or  fire-place. 

In  1825,  April  20th,  a  patent  was  granted  to  T.  Sunderland, 
Esq.,  for  his  new  combination  of  fuel,  which  was  a  mixture  of 
gas-tar  and  clay,  with  saw-dust  or  refuse  tanners*  bark,  or  dyer 
wood,  or  other  wood,  (granulated,)  or  peat.  The  proportions 
were  one-quarter  gas-tar,  one-quarter  clay,  and  one-half  of  any 
of  the  other  ingredients,  or  one-third  of  each  would  do  very  weU, 
These  materials  being  intimately  mixed,  and  formed  into  cakes, 
were  to  be  dried  by  the  air  or  by  artificial  heat,  and  would  then 
be  fit  for  use. 

A  combination  of  refuse  materials,  or  those  of  little  value,  was 
the  subject  of  a  patent  to  Mr.  Levy  Zachariah,  8th  of  May, 
1826. — Dry  horse-dung,  with  saw-dust,  spent  bark  or  dye-wood, 
coke,  cinder  ashes,  or  any  other  carbonaceous  material,  or  clay, 
mud,  and  many  other  substances,  reduced  to  powder,  were  to  be 
mixed  with  water,  and  when  properly  combined,  to  be  dried,  and 
then  cut  into  cakes.  These  cakes  were  afterwards  steeped  in 
coal-tar,  or  oil,  or  grease  of  any  kind,  in  a  boiling  state,  and  hav- 
ing absorbed  these  fluids,  they  became  fit  for  use. 
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Mr.  Stafford,  2nd  of  November,  1833,  under  a  patent  for  ini-» 
provements  in  fuel,  combined  sea-coal  with  clay,  sand,  and  allu- 
vial deposits,  in  the  proportion  of  one-half  sea-coal  with  any  of 
the  other  materials.  These,  when  reduced  to  powder,  were  to 
be  intimately  mixed  with  tar  and  water,  until  they  acquired  such 
a  consistency  as  would  allow  of  their  being  made  up  into  cakes, 
and  afier  being  dried  in  the  sun,  were  fit  for  use. 

Under  a  patent  of  4th  October,  1836,  Mr.  Mohun  made  an 
artificial  fuel,  by  mixing  peat  moss,  or  turf,  with  slimy  mud,, 
marl,  or  earth,  composed  largely  of  vegetable  matter,  which  was 
to  be  combined  with  nitre,  alum,  linseed,  or  unctuous  vegetables, 
as  nuts.  Resin,  coke,  green  vegetable  matters,  and  animal  ex- 
crement, were  also  to  form  part  of  the  mass.  The  proportions' 
of  these  materials  are  set  out  in  the  specification,  and  the  manner 
of  mixing  them,  which  was  to  be  done  in  an  ordinary  pug  mill*, 
such  as  employed  by  brick-makers.  After  being  thus  mixed,  the 
mass  was  to  be  pressed  into  moulds,  in  order  to  render  it  compact 
for  convenience  of  stowage  and  durability,  when  in  a  state  of 
combustion. 

February  6th,  1837,  a  patent  was  granted  to  Mr.  Linning,  for 
converting  peat-moss,  turf,  and  bog,  into  fuel.  The  manner  of 
operating  was,  first,  to  grind  the  peat  in  a  pug-mill,  or  under 
rollers,  by  which  it  became  a  jelly,  and  after  being  spread  out 
on  a  level  floor,  it  was  cut  into  cakes,  or  moulded  like  bricks. 
Under  some  circumstances,  coke^  made  from  peat  moss,  was 
ground  and  mixed  with  the  jelly,  and  after  the  mass  had  been 
pressed,  and  dried  by  natural  or  artificial  means,  it  would  be  fit 
for  use. 

The  first  patent  of  C.  W.  Williams,  Est^.,  for  manufacturing 
fuel,  dated  11th  of  November,  1837»  consists  in  a  peculiar, 
method  of  treating  peat-moss  or  bog-earth,  in  order  to  extract 
file  water ;  and,  in  doing  this^  the  material  was  mixed  with 
powdered  limestone,  coal,  or  sand,  to  assist  in  breaking  up  the 
fibrea  and  discharging  the  water,  which  was  greatly  assisted  by 
the  absorption  and  filtration  through  porous  vessels,  whilst  the 
material  was  under  great  pressure,  which  enabled  it  to  be  com- 
pressed into  hard  blocks  or  cakes,  ready  to  be  dried  for  use. 

In  Mr.  Joyce's  patent  of  16th  December,  1837,  a  preparation 
of  charcoal  was  proposed,  which  should  not  emit  the  carbonie 
acid  gas,  when  under  combustion.  The  charcoal,  having  been 
wettd  with  a  solution  of  alkali,  was  submitted  to  a  red  heat,  or 
the  alkali  might  be  applied  to  the  fuel  after  burnmg,  before  it 
bad  cooled. 

Aftet  this,  the  next  in  succession,  is  Mr.  Oram's  patent  of 
March,  1888,  for  combining  powder  or  dust  of  bituminous  coal 
with  mud,  clay,  or  other  eanhy  and  vegetable  matters  mixed. 

YOL.  XX.  R 
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with  water,  which  will  make  an  excellent  coal.  It  ia  also  men- 
tioned, that  other  diings  may  be  incorporated  with  theae,  as 
bituminous  and  carbonaceous  substances. 

When  the  materials  had  been  intimately  mixed  together,  the 
mass  was  to  be  moulded  into  conveniently  sized  blocks  or  cakes, 
and  these  pressed,  for  the  purpose  of  bringing  the  particles 
closely  together,  and  condensing  the  material  into  as  compact  a 
state  as  possible,  for  the  convenience  <^  dose  stowage.  For  thisi 
any  suitable  apparatus  or  implements  might  be  used. 

The  first  claim  is,  combining  the  dust  of  bituminious  coal  with 
earths  containing  vegetable  matters,  and  mixing  these  with 
water.  ^This,  however,  is  especially  conGned  to  the  condition, 
that  the  quantity  of  coal  shall  be  equal  to,  or  greater  than  that  of 
the  earthy  materials.  The  second  claim  is,  moulding  and  press* 
ing  this  compound  into  cakes. 

On  the  26th  of  April,  1838,  Mr.  Goodwin  obt^uned  a  patent 
for  manufacturing  fuel,  which  is  described  as  consisting  in  mixing 
materials,  which,  in  themselves,  are  nearly  useless. — Fullers' 
earth,  clay,  loam,  or  mud,  with  tar,  bituminous  coal,  (pounded,) 
and  road  dirt. — These,  with  water,  were  to  be  mixed  and  ground 
in  a  mill,  and  then  moulded  into  cakes,  compressed  and  dried  for 
ttie.     The  road  dirt  being  the  novelty  claimed. 

In  the  patent  of  Mr.  Geary,  26th  of  May,  18d8,  pitch,  made 
from  coal  tar  or  caoutchouc,  was  to  be  mixed  with  clay  or  sand» 
cinders,  saw-dust,  spent  bark,  and  coal,  reduced  to  powder ; 
among  which,  was  also  introduced  sulphuric  add,  the  last  being 
the  new  matter,  incorporated  with  the  other  materials  which  is 
claimed. 

C.  W.  Williams,  Esq.,  had  a  second  patent  for  fuel,  dated 
26th  July,  1838.  This  was  a  mode  of  making  coke  from  peat 
moss,  and  mixing  it  wi)h  bituminous  matter,  for  the  production 
of  an  artificial  coal.  The  peat  was  dried,  and  then  pressed  and 
converted  into  coke  in  an  oven  or  stove,  or  by  a  current  of  hot 
air;  and,  after  being  pulverised,  was  mixed  with  resin,  pitchy 
tar,  or  other  bituminous  materials,  and  -made  into  cakes  for 
fuel. 

C.  W.  Williams,  Esq.,  had  a  third  patent,  dated  14th  August, 
1838,  for  a  mode  of  purifying  bituminous  matters,  for  the  pur- 
pose of  enabling  them  to  give  out  a  greater  intensity  of  heat  when 
employed  for  fuel.  The  object  was  particularly,  to  remove  the 
ammoniacal  gas,  which  was  to  be  effected  by  agitating  the  ma* 
terials,  and  mechanically  mixing  them  with  atmospheric  air. 

Mr.  Mohun,  under  his  second  patent,  dated  8th  of  November, 
1838,  among  other  things,  claimed  to  have  invented  a  com- 
position fuel,  consisting  of  peat  or  peat  moss,  clay,  and  alluvial 
deposit  or  mud,  which  were  to  be  mixed  with  coke,  and  the  ex-» 
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crement  of  animals  and  green  vegetables.  —  To  this,  pi'tcb, 
asphalte,  bitumen,  resin,  and  naptha,  were  to  be  added,  and  also 
bark  and  unctuous  vegetable  matter,  as  nutshells.  —  These, 
having  been  pulverised,  were  mixed  up  in  a  pug  mill,  and  after- 
wards moulded  into  cakes  in  a  machine,  such  as  might  be  used 
for  making  bricks. 

In  the  patent  of  Mr.  Cruikshanks,  3rd  of  July,  1839,  there  is 
a  proposition  to  conduct  the  tar,  evolved  from  a  gas  retort,  into 
the  furnace,  and  allow  it  there  to  be  mixed  with  an  inferior 
quality  of  coal  dust  or  anthracite,  possessing  little  or  no  bitu- 
minous matter. — This,  though  a  substitute  for  coal,  can  hardly 
be  called  an  artificial  coal. 

Mr.  Stirling,  in  his  patent  of  20th  March,  1840,  for  the 
manufacture  of  fuel,  mixes  pulverised  coal  with  tar  and  clay. 
The  tar  is  boiled,  and  in  that  state,  the  clay,  in  solution  with 
water,  is  first  poured  into  it,  and  aflerwards  the  pulverised  coal ; 
which  materials,  when  Intimately  mixed  together,  are,  in  their 
hot  state,  introduced  into  moulds  to  be  cast  into  blocks  of  the 
form  and  dimensions  of  bricks.  The  moulds  are  then  placed  in 
an  oven,  to  remain  until  the  aqueous  matters  are  driven  off,  and 
when  cold,  the  fuel  is  fit  for  use. 

Mr.  Grant's  manufactured  fuel,  under  patent,  dated  13th  July, 
1840,  is  a  compound  of  coal  dust  and  tar,  or  other  bituminous 
materials,  converted,  by  heat,  into  the  consistency  of  pitch,  and 
this  is  cast  into  blocks  in  the  forms  of  bricks. 

Doctor  Albert,  1st  February,  1841, — under  his  patent  for  the 
manufacture  of  fuel,  combines  the  following  articles : — Bitu- 
minous schiste,  ground  fine;  aluminous  clay,  in  a  dry  state; 
mineral  oil;  and  pulverised  coal^  with  vegetable  and  mineral 
gelatine  or  tar.  The  gelatine  materials  are  heated  to  a  liquid 
state,  and  then  the  other  matters  are  introduced,  and  intimately 
mixed  up  into  a  mass,  which  is  to  be  run  out  upon  the  ground, 
and  allowed  to  cool  into  a  slab  or  broad  cake,  instead  of  being 
moulded  and  pressed  into  blocks. 

The  last  patent  for  artificial  fuel,  specified  in  England,  up  to 
the  present  time,  February,  1842,  is  in  the  name  of  Newton,  as 
^ent  for  the  inventor.  Major  Andr6  WeschniakofF,  of  Russia. 
The  materials  compounded,  are  coal,  charcoal,'  coke,  or  peat, 
reduced  to  powder,  which  are  mixed  with  animal  or  vegetable 
oils.  With  these  materials,  cfay  or  loam,  in  solution  with  water, 
is  to  be  incorporated,  and  then  the  mass  formed  into  cakes  by 
hand,  or  by  any  suitable  machinery";  which,  afler  being  dried, 
are  fit  for  use.  The  inventor  has  denominated  this  compound 
*  carboleine^' 

It  will  be  seen  by  the  above  report,  that  there  are  but  slight 
shades  of  difference  between  the  compositions  and  modes  of 
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making  the  several  artificial  coals,  for  which  patents  have  been 
taken  in  England.  How  far  these  differences  n>ay  be  important 
and  essential  to  the  production  of  a  superior  article,  so  as  to  be 
considered  a  genuine  invention,  and  constituting  a  valid  patent, 
must  be  determined  by  proof  of  the  fact ;  that  is, — by  shewing 
that  these  differences  cause  new  and  valuable  results,  and  that  any 
one  of  the  compounds  is  vastly  superior  in  economy  and  useful* 
ness  to  any  of  the  others  which  have  preceded.  To  speak  de- 
-cidedly  on  these  points  from  theory,  in  this  case,  is  impossible,  as 
•considerable  time  and  careful  experiments,  with  a  sufficient  prac^ 
tical  use  of  each  compound  fuel,  can  alone  solve  the  question. 

These  patents  may  all  be  considered  as  valid,  until  by  the 
verdict  of  a  cotnt  of  law,  any  one  of  them  shall  be  found  to  be 
an  evaarve  imitation  of  a  previous  invention.  It  would,  there- 
fore, be  improper,  indeed  unjust,  (in  a  public  journal,)  to  give  a 
decided  opinion  upon  the  merits  or  validity  of  any  one  of  these 
patents,  in  the  absence  of  arguments  that  might  be  urged  on  their 
several  cases.  The  duty  of  a  court  of  law,  and  a  legally  con- 
vened jury,  being  to  determine  such  questions,  this  should  not 
be  pre -judged  by  the  fallible  opinion  of  an  individual. 
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REPORT  ON  THE  APPARATUS  ERECTED  IN 
THE  REFORM  CLUB  HOUSE, 

For  Warming  and  Ventilating  its  several  Apartments^ 

BY  ANDREW  URE,  M.D.,  F.R.S.,  PROFESSOR  OF  CHEMISTRY,  &C. 


There  are  two  general  plans  in  use  for  at  once  diffusing  heat, 
and  renewing  the  air  in  extensive  buildings,  which  plans  differ 
essentially  in  their  principles,  modes  of  action,  and  effects.  The 
oldest,  and  what  may  be  called,  the  vulgar  method,  consists  in 
planting  stoves  in  the  passages  or  rooms,  to  give  warmth  in  cold 
weather,  and  in  constructing  large  and  loily  chimney-stalks,  to 
draw  air  in  hot  weather  out  of  the  house,  by  suction,  so  to  speak, 
whereby  fresh  air  flows  in,  to  maintain,  diough  imperfectly,  an 
equilibrium  of  pressure.  In  apartments,  thus  warmed  and  ven- 
tilated, the  atmosphere  is  necessarily  rarer  than  it  is  out  of  doors. 
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while,  in  cold  weather,  the  external  air  rushes  in  at  every 
opening  and  crevice  of  door,  window,  or  chimney — the  fruitful 
source  of  indisposition  to  the  inmates. 

The  evils  resulting  from  the  stove-heating  and  air-rarefying 
system  were,  a  few  years  ago,  investigated  by  me,  in  a  Paper 
read  before  the  Royal  Society,*  and  afterwards  published  in 
several  scientific  and  technological  journals.  It  is  there  said, 
that  the  observations  of  Saussure,  and  other  scientific  travellers 
in  mountainous  regions,  demonstrate  how  difficult  and  painful  it 
is  to  make  muscular  or  mental  exertions  in  rarefied  air.  Even 
the  slight  rarefaction  of  the  atmosphere,  corresponding  to  a  low 
state  of  the  barometer  at  the  level  of  the  sea,  is  sufficient  to 
occasion  languor,  lassitude,  and  uneasiness  in  persons  of  delicate 
nerves ;  wlme  the  opposite  condition  of  increased  pressure,  as 
indicated  by  a  high  state  of  the  barometer^  has  a  bracing  effect 
upon  both  body  and  mind.  Thus,  we  see  how  ventilation,  by 
the  powerful  draught  of  a  high  chimney-stalk,  as  it  operates  by 
pumping  out,  exhausting,  and  attenuating  the  air,  may  prove 
detrimental  to  vivacity  and  health;  and  how  ventilation,  by 
forcing  air  in  with  a  fan  or  a  pump,  is  greatly  to  be  preferred, 
not  only  for  the  reason  above  assigned,  but  because  it  prevents 
all  regurgitation  of  foul  air  down  the  chimneys,  an  accident  sure 
to  happen  in  the  former  method.  Genial  air  thrown  in  by  a  fan, 
in  the  basement  story  o£  a  building,  also  prevents  the  stagnation 
of  vapours  from  damp  and  miasmata,  which  lurk  about  the 
foundations  of  buildings  and  in  sewers,  and  which  are  sucked  in 
by  the  rarefying  plan.  Many  a  lordly  mansion  is  rendered 
hardly  tenantable  from  such  a  cause,  during  certain  vicissitudes 
of  whid  and  weather. 

The  condensing  plan,  as  executed  by  the  Engineers,  Messrs. 
Easton  and  Amos,  at  the  Reform  Club  House,  consists  of  a 
large  fan,  revolving  rapidly  in  a  cylindrical  case,  and  is  citable 
of  throwing  eleven  thousand  cubit  feet  of  air  per  minute  into  a 
spacious  subterranean  tunnel,  under  the  basement  story.  The 
fan  is  driven  by  an  elegant  steam-engine,  working  on  the  expan- 
sion principle,  of  five  horses'  power.  It  is  placed  in  a  vault, 
under  the  flag-pavement,  in  front  of  the  building;  and  as  it 
moves  very  smoothly,  and  bums  merely  cinders  from  the  house 
iires,  along  with  some  anthracite,  it  occasions  no  nuisance  of  any 
kind.  The  steam  of  condensation  of  the  engine  supplies  three 
cast-iron  chests  with  the  requisite  heat  for  wanning  the  whole 
of  the  building.  Each  of  these  chests  is  a  cube  of  three  feet 
externally,  and  is  distributed  internally  into  seven  parallel  cast- 

*  I  bad  been  profewionally  employed  by  a  Committee  of  the  Officers  of 
the  Custom  House,  to  examine  the  nature  of  the  malaria  which  prevailed 
there,  but  I  had  no  concern  in  erecting  the  atoTea  which  caused  it. 
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iron  cases,  each  about  three  inches  wide,  which  are  separated  by 
parallel  ^temate  spaces,  of  the  same  width,  for  tbe  passage  of 
the  air  traniversely,  as  it  is  impelled  by  the  fan. 
If* 


Fig.  1,  is  a  transverse  vertical^  section  of  the  steam-chest,  for 
heating  the  air ;  fig.  2,  ii  a  plan  of  the  same ;  and  fig.  3,  is  a 
perspective  view,  shewing  the  outside  casing,  also  the  pipe  a,  for 
admitting  the  steam,  and  the  stop-cock  b,  for  allowmg  the  con- 
densed water  to  escape. 

This  arrangemeac  is  most  judicious,  economising  fuel  to  the 
utmost  degree ;  because  the  steam  of  condensation  which,  in  a 
Watts'  engine,  would  be  absorbed  and  carried  off  by  the  air- 
pump,  is  here  turned  to  good  account,  in  warming  the  air  of  ven- 
tilation during  the  winter  months.  Two  hundred  weight  of  fiiet 
suffice  for  working  this  steam-engine  during  twelve  hours.  It 
pumps  water  for  household  purposes,  raises  the  coals  to  the  several 
apartments  on  the  upper  floors,  and  drives  the  fan  ventilator. 
The. air,  in  flowing  rapidly  through  the  series  of  cells,  placed 
alternately  between  the  steam-cases,  cannot  be  scorched,  as  it  is 
infallibly  with  air-stoves ;  but  it  is  heated  only  to  the  genial 
temperature  of  from  75°  to  85°  Fahr,,  and  it  thence  enters  a 
comnion  chamber  of  brick-work  in  the  basenient  story,  from 
which  it  is  let  off  into  a  series  of  distinct  flues,  governed  by 
dialled  valves  or  rasters,  whereby  it  is  conducted  in  regulated 
quantities  to  the  several  apartments  of  the  building,  f  am  of 
opinion,  that  it  would  not  be  easy  to  devise  a  belter  plan  for  the 
purpose  of  warming  and  ventilating  a  large  house ;  and  I  am 
only  sorry  to  observe,  that  the  plan  projected  by  the  Engineers 
has  been  mjudicioasly  counteracted  in  two  particulars. 

The  flrst  of  these  is,  that  the  external  air,  which  supplies  the 
fan,  is  made  to  traverse  a  great  heap  of  coke  before  it  can  enter 
that  apparatus,  whereby  it  suffers  such  friction  as  materially  to 
obstruct  the  ventilation  of  the  house.  The  following  experi- 
ments, which  I  made  recently  upon  this  point,  will  place  the 
evil  in  a  proper  light ; — Having  nUed  up  Dr.  Wollaston's  dif- 
ferential barometer,  as  an  anemometer,  with  oil,  of  specific  gravity 
O-90O  in  one  leg  of  its  syphon,  and  water  of  1  '000  in  the  other, 
covered  with  the  said  oil  m  the  two  cisterns  at  top,  I  foond  that 
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the  stream  of  air  produced  by  the  fan,  in  a  certain  part  of  the 
flue,  had  a  velocity  only  as  the  number  8,  while  the  air  was 
drawn  through  the  coke,  but  that  it  had  a  velocity  in  the  same 
place  as  number  11,  whenever  the  air  was  freely  admitted  to  the 
fan  by  opening  a  side  door.  Thus,  three-elevenths,  both  of  the 
ventilating  and  warming  effect  of  the  fan,  are  lost.  I  cannot  di- 
vine any  good  reason  for  making  the  Members  of  the  Reform 
Club  breathe  an  atmosphere,  certainly  not  improved,  but  most 
probably  vitiated,  by  being  passed,  in  a  moist  state,  through  a 
porous  sulphurous  carbon,  whereby  it  will  tend  to  generate  the 
two  deleterious  gases,  carbonic  oxide  and  sulphuretted  hydrogen, 
in  a  greater  or  less  degree.  It  is  vain  to  allege  that  these  gases 
may  not  be  discoverable  by  chemical  analysis — can  the  gaseous 
matters,  which  generate  cholera,  yellow  fever,  or  ague,  be  de- 
detected  by  chemical  re-agents  ?  No,  truly ;  yet  every  one  ad- 
mits the  reality  of  their  specific  virus.  I  should  propose  that  the 
air  be  transmitted  through  a  large  sheet  of  wire-cloth  before  it 
reaches  the  fan,  whereby  it  would  be  freed  from  the  grosser  par- 
ticles of  soot  that  pollute  the  atmosphere  of  London.  The  wire- 
cloth  should  be  brushed  every  morning. 

The  second  particular,  which  counteracts  in  some  measure  the 
good  e£Pects  of  the  fan  in  steam  ventilation — is  the  huge  stove 
placed  in  the  top  story  of  the  building.  This  potent  furnace, 
consuming,  when  in  action,  3  cwt.  of  co^s  per  day,  tends  to  draw 
down  foul  air,  for  its  own  supply,  from  the  chimneys  of  the  ad- 
joining rooms,  and  thus  to  impede  the  upward  current  created 
by  the  fan.  I  have  measured,  by  Dr.  Wollaston's  difiPerential 
barometer,  the  ventilating  influence  of  the  said  furnace  stove,  and 
find  it  to  be  perfectly  insignificant, — nay,  most  absurdly  so,-— 
when  compared  with  the  fan,  as  to  the  quantity  of  fuel  which 
each  requires  per  day.  The  rarefaction  of  air  in  the  stove  cham- 
ber. In  reference  to  the  external  air,  was  indicated  by  a  quarter 
of  an  inch  difference  of  level  in  the  legs  of  the  oil  and  water 
syphon,  and  this  wheti  the  door  of  the  stove-room  was  shut,  as  it 
usuaUy  is  ;  the  tube  of  the  differential  barometer  being  inserted 
in  a  hole  in  the  door.  The  fan  indicates  a  ventilating  force  equal 
to  two  inches  of  the  water  syphon,  which  is  twenty  inches  of  the 
above  oil  anc(  water  syphon,  and  therefore  eighty  times  greater 
than  that  of  the  stove  furnace ;  so  that,  taking  into  view  the 
samller  quantity  of  fuel  which  the  fan  requires,  the  advantage  in 
ventilation,  in&vour  of  the  fan,  is  the  enormous  ratio  of  120  to  1, 
at  the  lowest  estimate.  The  said  stove,  in  the  attic,  seems  to  me 
to  be  not  only  futile,  but  dangerous.  It  is  a  huge  rectangular 
cast-iron  chest,  having  a  large  hopper  in  front,  kept  fiill  of  coals, 
and  it  is  contracted  above  into  a  round  pipe,  which  discharges  the 
burnt  air  and  smoke  into  a  series  of  horizontal  pipes  of  cast-iron, 
about  four  inches  diameter,  which  traverse  the  room  under  the 
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ceiling,  and  terminate  in  a  brick  chimney.  In  consequence  of 
this  obstruction,  the  draught  through  the  furnace  is  so  feeble,  that 
no  rush  of  air  can  be  perceived  in  its  ash-pit,  even  when  this  is 
contracted  to  an  area  of  six  inches  square ; — nay,  when  the  ash- 
pit was  momentarily  luted  with  bricks  and  clay,  and  the  tube  of 
the  differential  barometer  was  introduced  a  little  way  under  the 
grate,  the  level  of  the  oil  and  water  syphon  in  that  instrument 
was  displaced  by  no  more  than  one-tenth  of  an  inch,  which  is 
only  one-hundredth  of  an  inch  of  water, — a  most  impotent  effect 
under  a  daily  consumption  of  3  cwt.  of  coals.  In  fact,  this  stove 
may  be  fitly  styled  an  tncendMry  coal  dewmrer^  as  it  has  already 
set  fire  to  the  house ;  and  though  now  laid  upon  a  new  floor  of 
iron  rafters  and  stone  flags,  it  still  offers  so  much  danger  from  its 
outlet  iron  pipes,  should  they  become  ignited  from  the  com- 
bustion of  charcoal  deposited  in  them,  that  I  think  no  premium 
of  insurance  adequate  to  cover  the  imminent  risk  of  fire.  The 
itove  being,  therefore,  a  superfluous  and  dangerous  nuisanoe* 
should  be  turned  out  of  doors  as  speedily  as  possible.  Its  total 
cost,  with  that  of  its  fellow  in  the  basement  story,  cannot  be  much 
less  than  the  cost  of  the  steam-engine,  with  all  its  truly  effectual 
warming  and  ventilating  appurtenances. 

I  take  leave  to  observe,  that  the  system  of  heating  and  ven- 
tilating apparatus,  constructed  by  Messrs.  Easton  and  Amos,  in 
the  Reform  Club  House,  offers  one  striking  and  peculiar  advan- 
tage. It  may  be  modified  at  little  expense,  so  as  to  become  the 
ready  means  of  introducing,  during  the  sultriest  dog-days,  re* 
freshing  currents  of  air,  at  a  temperature  of  10,  20,  30,  or  even 
40  degrees  under  that  of  the  atmosphere.  An  apparatus  of  this 
nature,  attached  to  the  Houses  of  Parliament  and  Courts  of  Law » 
would  prove  an  inestimable  blessing  to  our  legislators,  lawyers, 
judges,  and  juries.  Of  such  cool  air  a  very  gentle  stream  wonld 
suffice  to  make  the  most  crowded  apartments  comfortable,  with- 
out endangering  the  health  of  their  inmates  with  gusts  of  wind 
through  the  doors,  windows,  and  floors. 

It  is  lamenUble  to  reflect  how  little  has  been  done  for  the  well- 
being  of  the  sentient  and  breathing  functions  of  man  in  the  pub- 
lic buildings  of  the  metropolis,  notwithstanding  our  boasted 
mardi  of  inteUect  and  diffusion  of  useful  knowledge.  Almost  all 
our  churches  are  filled  on  Sundays  with  stove-roasted  air ;  and 
even  the  House  of  Commons  has  its  atmosphere  exhausted  by 
the  suction  of  a  huge  chimney  stalk,  with  a  furnace  equal»  it  is 
said,  to  that  of  a  40-horse  steam  boiler.  To  gentlemen  plunged 
in  air  so  attenuated,  condensation  of  thought,  and  terseness  of 
expression,  can  hardly  be  the  order  of  the  day. 

Nearly  seven  years  have  elapsed  since  I  endeavoured  to 
point  public  attention  to  this  important  subject  in  the  following 
terms  : — **  Our  legislators,  when  bewailing,  not  long  ago,  the  late 
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of  their  fellow-creatures,  doomed  to  breathe  the  polluted  air  of  & 
factory,  were  little  aware  how  superior  the  system  of  ventilation 
adopted  in  many  cotton  mills  was  to  that  employed  for  their  own 
comfort  in  either  House  of  Parliament.  The  engineers  of  Man* 
Chester  do  not,  like  those  of  the  metropolis,  trust  for  a  sufficient 
supply  of  fresh  air  into  any  crowded  hall,  to  currents  physically 
created  in  the  atmosphere  by  the  difference  of  temperature  ex* 
cited  by  chimney  draughts,  because  they  know  them  to  be  inef- 
fectual to  remove,  with  requisite  rapidity,  the  dense  carbonic 
acid  gas  generated  by  many  hundred  powerful  lungs.*  At  page 
^82,  of  the  work  just  quoted,  there  is  an  exact  drawing  and  de- 
scription of  the  factory  ventilating  fan. 

On  the  6th  of  June,  1 836, 1  took  occasion  again,  in  a  paper  read 
before  the  Royal  Society,  upon  the  subject  of  the  malaria  which 
then  prevailed  in  the  Custom  House,  to  investigate  the  principles 
of  ventilation  by  the  fan,  and  to  demonstrate,  by  a  numerous 
train  of  experiments,  the  great  preference  due  to  it,  as  to  effect, 
economy,  and  comfort,  over  chimney-draught  ventilation.  Yet 
at  this  very  time,  the  latter  most  objectionable  plan  was  in  pro- 
gress of  construction,  upon  a  colossal  scale,  for  the  House  of 
Commons.  About  the  same  period,  however,  the  late  ingenious 
Mr.  Oldham,  engineer  of  the  Bank  of  England,  mounted  a  me- 
chanical ventilator,  and  steam-chest  heater,  for  supplying  a  co- 
pious current  of  warm  air  to  the  rooms  of  the  engraving  and 
printing  departments  of  that  establishment.  Instead  of  a  fan, 
Mr.  Oldham  employed  a  large  pump  to  force  the  air  through  the 
alternate  cells  of  his  steam  chest.  He  had  introduced  a  similar 
system  into  the  Bank  of  Ireland  about  ten  years  before,  which  it 
now  in  full  action. 

About  two  years  ago,  Messrs.  Easton  and  Amos  were  em- 
ployed to  ventilate  the  letter  carriers^  and  inland  office  depart- 
ments of  the  General  Post  Office,  of  which  the  atmosphere  was 
rendered  not  only  uncomfortable,  but  insalubrious,  by  the  nu-« 
merous  gas-lights  required  there  in  the  evenings.  This  task  has 
been  executed  to  the  entire  satisfaction  of  their  employers,  by 
means  of  fans  driven  by  steam-engine  power.  The  said  engineers 
made,  about  the  same  time,  a  set  of  machinery  similar  to  that 
erected  at  the  Bank  of  England,  for  warming  and  ventilating  the 
Bank  of  Vienna.  They  are  justly  entitled  to  the  credit  of  having 
been  the  first  to  execute,  in  all  its  bearings,  the  system  of  beating 
and  ventilating  buildings,  having  special  respect  to  the  health  of 
their  inmates,  which  I  urged  upon  the  public  mind  many  years 
ago. 

As  fans  of  sufficient  size,  driven  by  steam  power  with  sufficient 

*  Philosophy  of  Manu&cture9,  p..  d.80«.  published  by  Charles  Knight — 
London,  1835. 
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▼elocity  to  warm  in  winter,  and  ventilate  at  all  times,,  the  moat 
extensive  buildings,  may  be  erected  upon  tlie  principles  above 
described,  without  causing  any  nuisance  from  smoke,  it  is  to  be 
hoped  that  the  Chapel  of  Henry  VII.  will  not  be  desecrated  by 
having  a  fiictory  Vesuvius  reared  in  its  classical  precincts,  and 
that  the  noble  pile  of  architecture  of  the  new  Houses  of  Parlia- 
menty  will  not  be  disfigured  with  such  »  foul  phenomenon. 

IS,  ChmthtH  SiruU  B^tffard  SftmF9, 
Jhmmary  2«a,  1S42. 


^txsntilkt  fl^fttl>i(ati0«« 


COMMON    PLEAS. 

Before  Cuiev  Justice  Sie  N.  Ttndal. 

Crane  9.  Pikice. 

This  was  an  alleged  infringement,  of  a  patent  for  improve- 
ments  in  the  manufacture  of  iron,  which  invention  consists  in  the 
employment  of  anthracite  or  stone-coal,  in  a  smelting  furnace^ 
Ike  combustion  of  which  is  promoted  by  a  Mast  of  heated  air. 

The  discussion  of  this  question  occupied  the  Court  for  three 
days,  and  a  verdict  was  taken  in  favour  of  the  plaintiff^  subject 
to  the  opinion  of  the  Judges,  principally  as  to  whether  the  use  ^ 
a  hot  bkutf  (which  had  been  previously  employed  in  a  smelting 
fhmace,  with  ordinary  fuel,)  when  applied  to  the  fuel  anthracite, 
a  natural  productioni  could  be  considered  such  an  invention  aa 
would  constitute  a  proper  subject  for  a  valid  patent. 

The  Court  took  time  to  consider  this  question,  and  the  de- 
cision will  be  given  after  the  Assizes.  We  therefore  postpone 
oar  report  until  that  opinion  is  delivered,  when  we  shall  give  the 
particulars  of  the  whole  case,  which  is  one  of  great  importance  to 
patentees,  as  regards  the  question  of  applying  known  meana  to 
new  purposes. 
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QUEEN'S    BENCH. 
BxFOKK  LoED  Chief  Justice  DsNMANy — Feb.  ISth,  1841* 

The  Queen  v.  Nickels. 

Thb  was  a  writ  of  Scire  Facias,  to  repeal  a  patent  granted  21st 
April,  1838,  for  improvements  in  machinery  for  manufacturing 
braid  and  other  fabrics.  No  evidence  was  called,  but  the  defects 
of  the  specification,  in  not  pointing  out  what  were  the  novel 
features,  so  as  to  distinguish  them  from  the  old  parts,  was  pleaded, 
and  a  verdict,  given  thereon,  pronounced  the  patent  nuD  and  void. 
Some  exceptions  were,  however,  taken  to  the  verdict,  on  the  part 
of  the  patentee,  which  being  allowed  by  the  Court,  the  whole 
case  may  be  considered  as  standing  for  a  new  triaL 

Several  mattersi  previously  considered  in  Chancery,  arisii^ 
out  of  this  patent,  are  connected  with  the  subject,  which,  with 
the  merits  of  the  whole  case,  we  shall  fully  explain  when  the 
ultimate  decision  is  obtained. 


Uttt  of  Utotenttf 

That  have  passed  the  Great  Seal  of  IRELAND,  from  the  11  tk 
January,  to  the  ITlh  of  February,  1842,  inclusive* 

To  Samuel  Hall,  of  Basford,  in  the  county  of  Nottrogham,  civil 
en^^er,  for  improvements  in  the  combustion  of  fuel  and 
smoke. — Sealed  9th  February. 

David  Stead,  of  Great  Winchester-street,  in  the  city  of  London, 
merchant,  for  certain  improvements  in  constructing  or  paving 
of  public  streets  and  highways,  public  roads,  courts,  pi^ths, 
bridges,  cottages,  and  other  houses,  with  timber  or  wooden 
blocks, — and  in  the  machinery  or  mode  of  manufacturing  the 
said  blocks, — ^part  of  which  improvements  have  been  com- 
municated to  him  by  a  foreigner,  residing  abroad. — Sealed 
11th  February. 

James  Ions,  of  Newcastle-upon-Tyne,  Gent.,  for  improvements 
in  smelting  copper  ores.— -Sealed  11th  February. 
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Julius  Bordier,  of  Austin  Friars,  in  the  dty  of  London,  merchant, 
for  certain  improvements  in  preparing  skins  and  hides, — and 
in  converting  them  into  leather, — ^being  a  communication  from 
a  foreigner,  residing  abroad. — Sealed  14th  February. 

John  Steward,  of  Wolverhampton,  in  the  county  of  Stafibrd, 
Esq.,  for  certain  improvements  in  the  construction  of  piano* 
fortes. — Sealed  14th  February. 

Archibald  Templeton,  of  Lancaster,  in  the  county  of  Lancaster^ 
silk  spinner,  for  a  new  and  improved  method  of  preparing  for 
spinning  silk  and  other  fibrous  substances. — Sealed  16th 
February. 


luit  Of  itotmtjt 

OranUdfor  SCOTLAND,  subsequent  to  January  22nd,  1841. 

To  Christopher  Nickells,  of  York-road,  Lambeth,  Surrey,  for 
improvements  in  the  manufacture  of  napped  ftbrics. — Sealed 
27th  January. 

John  Jones,  of  the  Smethwick  Iron  Works,  near  Birmingham, 
engineer,  for  certain  improvements  in  steam-engines,  and  in 
the  mode  or  methods  of  obtaining  power  from  the  use  of 
steam, — part  of  which  improvements  are  applicable  to  tlie 
raising  or  forcing  water,  and  for  other  purposes. — Sealed  4th 
February. 

James  Thorbum,  of  Manchester,  machinist,  for  certain  improve- 
ments in  machinery  for  producing  knitted  fabrics. — Sealed  4th 
February. 

Nathaniel  Benjamin,  of  Camberwell,  Surrey,  for  improvements 
in  the  manufacture  of  tjrpe, — being  a  foreign  communication.— 
Sealed  11th  February. 

Louis  Sacbenal,  of  Tichfield-street,  Soho,  London,  mechanic, 
and  Antoine  Vieyres,  of  Pall  Mall,  watch  maker,  for  improve- 
ments  in  machinery  for  cutting  cork. — Sealed  11th  February. 

John  George  Bodmer,  of  Manchester,  engineer,  for  certain  im- 
provements in  propelling  vessels  on  water,  part  of  which  im- 
provements apply  also  to  steam-engines  to  be  employed  on 
land. — Sealed  14th  February. 
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George  Mannering,  of  Dover,  plumber,  and  Henry  Harrison,  of 
Ashford,  both  in  the  county  of  Kent,  plumber,  for  certain  im- 
provements in  the  means  of  raising  water,  and  other  purposes. 
—Sealed  16th  February. 


SEALED    IN    ENGLAND, 

1842. 


To  John  James  Baggaly,  of  Sheffield,  seal-engraver,  for  certain 
improvements  in  combs  for  the  hair,  and  which  are  also  ap- 
plicable to  combing  other  fibrous  substances. — Sealed  29th 
January — 6  months  for  inrolment. 

Joseph  Hughes,  of  Whitehall  Mills,  Chapel-le -Frith,  Derby, 
paper  maker,  for  certain  improvements  in  the  method  or  pro- 
cess of  manufacturing  paper. — Sealed  29th  January — 6  months 
for  inrolment 

James  Hunt,  of  Whitehall,  Middlesex,  Gent,  for  improvements 
in  the  manu&cture  of  bricks. — Sealed  3  Ist  January — 6  months 
for  inrolment  * 

Charles  Wye  WiUiams,  of  Liverpool,  Gent,  for  certain  improve- 
ments in  the  making  and  moulding  of  bricks,  artificial  fuel, 
and  other  substances. — Sealed  31st  January — 6  months  for  in«* 
rolment 

Henry  Fowler  Broadwood,  of  Great  Pulteney  street,  Golden-sq.» 
Esq.,  for  an  improvement  in  that  part  of  a  piano-forte,  haip- 
sichord,  or  other  the  like  instrument,  commonly  called  the 
*^  name  board." — Sealed  2nd  February — 6  months  for  inrol- 
ment. 

•William  Newton,  of  the  Office  for  Patents,  ^Q,  Chancery-lane, 
civil  engineer,  for  certain  improved  apparatus  to  be  adapted  to 
lace -making  machinery,  for  the  production  of  a  novel  descrip- 
tion of  elastic  fabric  from  silk,  cotton,  woollen,  linen,  and 
other  fibrous  materials, — ^being  a  communication.— Sealed  ^th 
February — 6  months  for  inrolment 
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Adderley  Willcockt  Sleigh,  K.T.S.,  of  Maocliester,  Captaidy  in 
Her  Most  Faidiful  Majesty's  Service, — ^for  a  certain  method  or 
certain  methods  of  eSStedng  and  fijrmiiig  shelterod  floating 
harbours  of  safety,  by  the  employment  of  certain  buoyant  sea 
barriers,  applicable  thereto, — and  which  said  improvements  are 
also  applicable  to  and  useful  for  the  formation  of  braak- 
waters,  floating  bridges,  light-houses,  and  beacons ;  the  pro- 
tection of  pier-heads,  embankments,  and  for  other  similar 
purposes* — Sealed  8th  February — 6  months  for  inrolment. 

Charles  Hancock,  of  Grosvenor-place,  artist,  for  certain  im- 
pfovemenU  in  printing  cotton*  silk,  wodlen,  and  other  atufi. 
Scaled  8lh  Febniary— 6  months  fi>r  inrolmeot 

Beigamin  Biram,  of  Wentworth,  Yoikshire,  colliery  viewer,  for 
certain  improvements  in  the  constniction  and  application  of 
rotary  ^hgines.-^— Sealed  8th  February — 6  months  for  in* 
loknent* 

Frederick  Harlow,  of  Rotheihithe,  carpenter,  for  improveniento 
in  paving  or  covering  roads  and  other  surfaces,  and  in  ma- 
chinery for  cutting  the  material  to  be  used  fior  those  purposes. 
-^Sealed  9th  February — 6  months  for  inrolment. 

Isham  Baggs,  of  King's-square,  Middlesex,  chemist,  for  im- 
provements in  obtaining  motive  power,  by  means  of  carbonic 
acid ;  and  also  by  a  peculiar  implication  of  heated  air. — Sealed 

I    9th  FdHTuary — 6  months  for  inrolment 

Christopher  Nickels,   of  York-road,  Lambeth,  Gent,  for  im- 

.  provements  in  the  manufacture  of  plaited  fabrics^ — Sealed 
loth  February — 6  months  for  inrolment. 

William  Brook  Addison,  of  Bradfcnrd,  manufiicturer,  for  certain 
improvements  in  machinery  for  spinning  worsted  and  woollen 
jrarn. — Sealed  10th  February — 6  months  for  inrolment 

George  Jarman,  of  Leeds,  flax  spinner,  Robert  Cook,  of  Halher- 
sage,  Derby,  heckle  and  needle  manufacturer,  and  Joshua 
Wordsworth,  of  Leeds,  aforesaid,  machine  maker,  for  certain 
improvements  in  machinery  for  spinning  flax,  hemp,  and  tow. 
— Sealed  14tfa  February — 6  months  for  inrolment. 

James  Andrew,  of  Manchester,  mai^ufacturer,  for  certain  im- 
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provements  in  the  method  or  process  of  preparing  or  dressing 
yams  or  warps  for  weaving. — Sealed  15  th  February — 6  months 
for  inrolment 
Charles  Thomas  Holcombe,  of  Bankside,  Southwark,  iron  mer- 
chant, for  certain  improvements  in  the  manufacture  of  fuel, 
and  in  obtaining  products  in  such  manufacture. — Sealed  15  th 
February — 6  months  for  inrolment. 
John  Osbaldeston,  of  Blackburn,  Lancaster,  metal  heald  maker, 
for  improvements  in  looms  for  weaving. — Sealed  15th  Feb- 
ruary— 6  months  for  inrolment. 
Alexander  Rousseau,  of  the  Strand,  manufacturer,  for  improve- 
ments in  fire-arms, — ^being  a  communication. — Sealed  15th 
February — 6  months  for  inrolment. 
George  Haden,  of  Trowbri^e,  Wilts,  engineer,  for  certain  im-« 
provements  in  apparatus  for  wanning  and  ventilating  buildings. 
— Sealed  15tfa  February — 6  months  for  inrolmenti 
John  Lewthwaite,  of  £a8t4treet,  Manchester-square,  engineer, 
for  improvements  in  steam-engines  and  boilers. — Sealed  15ih 
February — 6  months  for  inrolment 
Thomas  Russell  Crampton,  of  Lisson  Grove,  engineer,  and  John 
Coope  Haddan,  of  Moorgate-street,  London,  civil  engineer^ 
for  improvements  in  steam-engines  and  rdlway  carriages. — 
Sealed  15th  February — 6  months  for  inrolment 
Robert  Womum,  of  Store-street,  Bedford-square,  piano-forCe- 
maker,  for  improvements  in  the  actions  of  piano-fortes, — Sealied 
15th  February — 6  months  for  inrolment. 
Darnel  Greenfield,  the  Elder,  of  Birmingfaam,  brass-founder,  for 
an  improvement  in  the  manufacture  of  hollow  metal  knolw 
for  the  handles  of  door  and  other  locks. — Sealed  21st  Feb- 
ruary— 6  months  for  inrolment 
lioMs  Poole,  of  Lincoln's-inn,  Crent,  for  improvements  in  treat- 
ing, refining,  and  purifying  oDs  and  other  similar  substances,— 
.  being  a  eomraunaeation.— Sealed  21st  Februar3r — 6  montihs 
for  inrotment*  .  " 
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D.   H. 

1 


H. 


Clock  before  the  ion  12in.  898. 
•*       J)  rises  Monu 

—  D  passes  mer.  3h.  28m.  M. 

—  D  sets  7h.  85m.  M. 

—  Occttl  Solitaiii,  im.  17b.    4m. 

em.  17b.  84m. 
2  18  15  J^  in  coDJ.  with  O  di£  of  dec. 

5.  83.  N. 

— .      Occul  Scorpii,  im.   14b.  28m. 

em.  1 5b.  26m. 
•—      Occul  IM  Scorpii,  im.  17b.  11m. 
em.  18h.  80m. 
8     1  19  J^  in  int  co^j.  with  0 
4  •I  22   5  in  □  or  last  quarter. 
6  Clock  before  the  sun  11m.  48s. 

—  D  rises  8b.  81m.  M. 

—  1>  passes  mer.  7h.  8m.  M. 

—  D  sets  lOh.  86m.  M. 

1  26   $  in  sup.  coig.  with  0 
10  44   $  greatest  Hel.  Lat.  S. 
16  28  %'B  first  satt  will  im. 
22  49  1^  in  conj.  with  ]>  di£  of  dec 
2.  6.  N. 
6    7  11  If.  in  conj.  with  the  D  diflEI  of 

dec.  1.  10.  N. 
8  28         Din  Apogee. 
10  Clock  before  the  sun,  10m.  84s. 

—  D  rises  5b.  39m.  M. 

— ^       D  passes  mer.  10b.  58m.  M. 

—  D  sets  4b.  19m.  A. 

12    8   §  in  co^j.  with  ]>  diC  of  dec. 
0.  87.  S. 
12    8    4  $incoi^.withtheDdiff.ofdec 

6.  6.  S. 

4  29  Her.  in  conj.  with  the  D  difil  of 

dec.  5.  29.  S. 
6  29  Ecliptic  conj.  or  ^'new  moon. 
12    8   $  in  coi\j.  with  Her.  diC  of  dec. 

0.  45.  N. 
18  16  i;'s  first  satt  will  im. 

14  9  48  ^  in  coi\j.  with  the  }>  diff.  of  dec. 

5.  89.  S. 
18  46  Her.  in  co^j.  with  0 

15  Clock  before  the  sun,  9m.  12s. 
-»      D  risM  6h.  48m.  M. 

•—       D  passes  mer.  2]i.  22m.  A. 

—  D  sets  10b.  12m.  A. 
10  84  §  stationary. 

18  Juno  in  Aphelion 

—  Mercury  R.A.  22h.  28m.  dec 

9. 16.  S. 


D.  a.  M. 

18 


8. 


5. 


Venus  R.   A.  Oh.  4m.  dec  0. 

56.  S. 
Mars  R.  A.  lb.  29m.  dec  9. 

18.  N. 
Juno  R.  A.  16h.  44m.  dec. 

5LS. 
Pallas  R.  A.  Ob.  88m.  det. 

18.  S. 
Ceres  R.  A.  2b.  28m.  dec   10. 

15.  N. 
Vesta**  R.  A.  2h.  59m.  dec  18. 

O.N. 
Jupiter  R.  A.  19h.  20m.  dec.  22. 

10.  S. 
Saturn  R^  A.  18h.  57m.  dec  22. 

U.S. 
Georg.  R.  A.  23b.  40m.  dec  2. 

51.  S. 
Mercury  passes  mer.  22b.  88m. 
Venus  passes  mer.  Oh.  22m. 
Mars  passes  mer.  lb.  47m. 
Jupiter  passes  mer.  19h.  85m. 
Saturn  passes  mer.  19h.  12m. 
D  in  Dor  first  quarter. 
Clock  before  the  sun,  7m.  48s. 
D  rises,  lOh.  12m.  M. 
D  passes  mer.  6b.  55m.  A. 
D  sets  2b.  43m.  M. 
0  enters  Aries, — Spring  com- 
mences. 
b  in  the  descendixig  node 
Occul  o2  Cancri  im.  7h.  48m. 

em.  8h.  59m. 
Occul  oi  Cancri,  im.  8h.  11m. 

em.  8b.  4tSm» 
D  in  Perigee. 
%  in  the  descending  node 
Clock  before  the  sun,  6m.  lis. 
D  rises,  5b.  24m.  A. 
D  passes  mer.  lib.  28m»  A. 
2>  sets,  5b.  Om.  M. 
%'8  second  satt  will  im. 
Occul  q  Vii^inus,  im.  6h.  12m. 

em.  7h.  8m. 
Ecliptic  oppo.  or  Q  full  moon 
%*9  first  satt  will  im. 
2  in  conj.  with  Pallas 

fin  the  ascending  node 
sreatest  elong.  27.  47.  W. 
^  in  Aphelion 
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No.  CXXIV. 

Vitttnt  |lat$nt0. 


To  Charles  Edwards  Amos,  of  Great  Guikfford-sireei, 
in  the  Borough  of  Southwark,  millwright  and  engineer, 
for  certain  improvements  in  the  manufacture  of  paper. 
—[Sealed  10th  November,  1840.] 

These  improvements  in  the  manufacture  of  paper,  consist, 
firstly,  in  gradually  lowering  the  roll  of  the  engine  in  which 
the  rags  are  prepared  and  converted  into  pulp ;  secondly, 
a  mode  of  regulating  the  supply  of  pulp  to  the  paper- 
making  machine,  in  order  to  produce  papers  of  any  re- 
quired thickness ;  thirdly,  an  improved  sifter  or  strainer, 
through  which  the  pulp  is  passed,  for  the  purpose  of  arrest- 
ing the  knots  and  lumps;  fourthly,  certain  novelties  in 
the  construction,  arrangement,  and  action  of  parts  of  the 
machine,  in  which  the  pulp  is  deposited,  that  is  moulded  or 
made  into  continuous  lengths  of  paper ;  fifthly,  an  improved 
method  of  heating  the  cylinders  of  the  apparatus,  whereby 
the  newly  made  paper  is  dried ;  and  sixthly,  improvements 
in  the  machinery,  by  which  the  continuous  length  of  paper 
is  cut  up  into  sheets  of  any  required  dimensions. 

VOL.  XX.  T 
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The  machinery,  for  beating  or  grinding  the  rags  into 
pulp^  is  shewn  in  Plate  VII.,  fig.  1,  being  an  elevation  of 
the  machine,  and  fig.  2,  an  end  view  of  the  same. 

In  the  end  of  the  water-wheel  shafts  shewn  at  »,  is  an 
excentric  pin,  which  acts  as  a  crank,  and  transmits  motion 
through  the  rods  a,  a,  a,  and  the  bell-crank  levers  A,  ft,  to  the 
lever  e,  which  hangs  upon  a  pin,  fixed  in  the  side  of  the  engine. 

On  the  lever  c,  a  pall  J,  is  mounted,  which  takes  into 
the  teeth  of  a  ratchet-wheel  ^,  fixed  upon  an  axle,  turning 
in  a  bracket,  attached  to  the  side  of  the  engine.  On  this 
axle  there  is  a  worm  or  endless  screw  g^  working  into  a 
worm-wheel  A,  upon  the  upright  shaft  i ;  and  on  this  shaft 
j,  a  screW'thread  is  cut,  which  works  in  a  box  or  nut  j,  in 
order  to  raise  or  lower  it. 

A  long  lever  Jcy  is  attached  by  a  pivot  at  one  end  to  the 
side  of  the  engine,  and  its  other  end  is  supported  by  the 
box  or  nutj.  Near  the  middle  of  the  lever  A,  the  sliding 
plummer-box  /,  has  its  bearing,  in  which  the  axle  m,  of 
the  engine-roll  n,  is  supported  \  and  a  corresponding  motion 
may  be  transmitted,  in  any  convenient  manner,  to  a  similar 
lever  £,  on  the  opposite  side  of  the  engine,  if  thought 
desirable. 

The  roll  being,  at  the  commencement  of  the  work,  placed 
in  its  highest  position,  in  order  to  perform  light  work,  the 
rotation  of  the  water-wheel  shaft,  or  other  first  mover, 
through  the  cranks  and  rods  a,  a,  and  &,  b,  gives  a  conti- 
nuous vibrating  action  to  the  lever  c,  and  hence  causes  the 
click  rf,  to  produce  an  intermittent  rotary  movement  of  the 
ratchet-wheel  and  its  worm-shafit  g,  which,  by  turning  the 
worm-wheel  A,  and  its  vertical  shaft  i,  gradually  lowers  the 
screw-box^,  and  thereby  allows  the  lever  A,  and  plummer- 
block  /,  to  descend  and  let  down  the  roll  n,  nearer  to  the 
plate. 

As  all  kinds  of  rags  cannot  be  beaten  off  in  the  same 
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time,  it  becomes  necessary  that  the  means  of  altering  the 
speed,  at  which  the  roll  is  lowered,  should  be  perfectly 
under  control ; — this  is  effected  in  the  following  manner  :— 

The  lever  c,  at  the  bottom  of  its  stroke,  rests  upon  a 
stop  1,  fastened  to  the  engine  side.  On  the  rod  a,  an  ad- 
justing-box 2,  is  fitted,  having  a  right-hand  screw  cut  on 
the  one  end,  and  a  left-hand  screw  on  the  other.  By  turn- 
ing the  handle  3,  the  rod  a,  is  shortened  or  lengthened  at 
pleasure;  if  shortened,  the  stud  4,  of  the  rod  a,  more 
quickly  catches  the  lever  c,  and  gives  a  greater  extent  of 
moticm  to  the  pall  d^  which  will  cause  the  roll  n,  to  be 
sooner  depressed ;  if  the  rod  is  lengthened,  the  effect  will 
be  the  reverse. 

The  patentee  claims  the  invention  of  gradually  lowering 
the  roll  in  the  vessel,  known  to  paper-makers  by  the  name 
of  engine,  (whether  used  for  the  purpose  of  washing,  break- 
ing, or  beating  rags,)  by  means  of  self-acting  machinery, 
worked  by  the  same  rotary  power  as  the  engine  itself,  and 
which  self-acting  machinery  can  be  regulated  as  to  the 
velocity  with  which  it  acts  upon  the  engine  roll. 

The  machine,  for  regulating  the  supply  of  pulp,  is  shewn 
at  figs.  3,  4,  and  5,— fig.  3,  being  a  longitudinal  vertical 
section ;  fig.  4,  a  section,  taken  in  the  line  w,  x ;  and  fig.  5, 
a  section  in  the  line  y,  z,  of  fig.  3.  This  apparatus  is  made 
to  work  in  the  following  manner : — 

The  stuff  or  pulp  is  to  be  let  out  of  the  stuff-chest, 
through  the  shoot  a,  (see  fig.  5,)  into  the  weigh-box  b  ; 
when  a  sufiicient  quantity  of  pulp  is  admitted  to  over-balance 
the  power  of  the  weighted  lever  c,  the  box  b,  will  descend 
and  close  a  slider  or  valve  a,  in  the  shoot,  and  prevent,  for 
a  time,  any  further  flow  of  pulp  through  the  shoot  a.  The 
box  B,  is  fastened  to  the  scoop  case  b',  by  loose  leather 
or  caoutchouc  cloth  joints  6,  to  admit  of  motion  in  the  are 
of  a  circle. 

t2 
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The  back-water  is  collected  in  the  usual  way,  by  the 
dripping  pan,  and  flows  from  thence  through  the  shoot  £, 
(see  fig.  4,)  into  the  scoop-case  n ;  the  quantity  so  dis- 
charged, is  regulated  by  a  sliding  shutter  g,  which  can  be 
raised  or  lowered  at  pleasure.  When  the  shutter  o,  is 
down  to  the  line  c,  c,  the  back-water  will  run  off  through 
the  opening,  the  quantity  so  discharged  being  according  to 
the  depth  to  which  the  shutter  g,  is  lowered ;  and  a  pen- 
dant valye  f,  will  preyent  the  pulp  from  running  off  to 
waste  with  the  back-water. 

A  copper  or  iron  spindle  c,  passes  through  both  the 
seoop-boxes  or  cases  b',  and  d;  and  on  this  spindle  is 
keyed  arms,  with  two  sets  of  scoops,  which  are  made  to 
revolve  in  the  cases  b^,  and  D,  by  the  cog-wheel  h,  upon 
the  end  of  the  shaft,  which  is  driven  by  the  pinion  i,  on 
the  shaft  j,  of  the  rigger  k. — This  rigger  carries  a  strap, 
which  receives  motion  from  the  shafting  of  the  mill.  By 
the  rotation  of  the  scoops,  the  pulp  from  the  case  b^  is 
delivered  into  a  sliding  shute  l,  which  discharges  it  through 
the  trough  m,  into  the  case  d. 

In  order  that  the  paper  may  be  made  of  any  certain 
required  weight  or  thickness,  the  machine  must  be  adjusted 
thus : — If  the  paper  is  to  be  made  thinner,  the  receiving 
shute  L,  must  be  moved  forward  by  the  rack  m,  and  pinion 
n,  a  portion  of  the  piilp  from  the  scoops  working  in  the 
case  b1  ;  then  &11  down  into  the  scoop-case,  instead  of  being 
delivered  into  the  shute  l  ;  the  pulp  and  back-water  may 
thus  always  be  delivered  into  the  case  n,  in  quantities 
equal  to  the  speed  or  going  of  the  paper-making  machine. 

The  patentee  claims  the  combination  of  machinery  herein 
described,  or  any  modification  of  the  same  machinery  which 
will  regulate  the  quantities  of  pulp  and  back-water,  accord- 
ing to  the  speed  at  which  the  paper-machine  may  be 
working. 
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The  strainer,  for  separating  the  knots  and  grit  from  the 
pulpi  is  shewn  at  figs.  6,  7,  and  8.  Fig.  6,  is  a  horizontal 
view  of  the  strainer  or  sifter ;  fig.  7,  is  a  side  elevation  of 
the  same ;  and  fig.  8,  is  a  section,  taken  in  the  line  e,  f, 
of  fig.  6. 

The  pulp  is  discharged  from  the  lifters,  or  from  the  stufi*- 
chest,  into  a  compartment  of  the  box  marked  a.  Motion 
is  then  given  to  a  wooden  flap  or  clapper  c,  which  is  made 
air-tight  to  the  box,  at  its  edges,  by  leather  or  by  a  caout- 
chouc cloth.  This  flap,  being  raised  and  depressed,  causes 
an  undulating  movement  of  the  water  and  pulp  in  the  box, 
passing  through  the  plates,  by  the  pressure  of  the  atmos- 
phere and  the  head  of  pulp  and  water  in  the  box  a ;  the 
knots,  grit,  &c.,  are  thus  left  behind  in  the  box,  under  the 
plates  ft,  6. 

On  the  ends  of  the  shaft  e,  are  keyed  the  crank-platesy*, 
the  rigger  g,  of  different  diameters,  and  the  fly-wheel  A. 
By  means  of  these  crank-plates,  when  they  revolve,  motion 
is  given  to  the  clapper  e,  which  is  united  to  the  crank- 
plates  by  the  connecting-rods  i . 

A  copper  or  brass  perforated  plate  j,  is  to  prevent  the 
pulp  settling  or  subsiding  at  the  bottom  of  the  box  d, 
which  is  efiTected  by  the  pulp  passing  and  repassing  through 
the  holes  formed  therein.  The  sieves  b,  and  the  plate  j, 
also  may,  if  required,  be  fastened  to  the  box  by  joints,  for 
the  purpose  of  allowing  them  to  turn  up  for  cleaning. 

The  patentee  claims  the  combination  and  the  manner 
of  working  the  pulp  through  the  sieves  by  the  action  of  the 
clapper  e,  the  sieves  remaining  quiescent. 

The  paper-making  machine  is  intended  to  produce,  as 
nearly  as  possible,  that  particular  kind  of  shake  or  move- 
ment of  the  web  and  table,  given  to  the  mould  by  the  vat- 
man,  when  making  paper  by  hand,  on  the  old  principle^ 
which  movement  afibrds  greater  facility  in  closing  or  felting 
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the  pulp  in  a  more  efficient  manner  than  an j  of  the  ma- 
chines heretofore  in  use. 

Fig.  9,  represents  a  longitudinal  elevation  of  the  im- 
proved machine  for  making  paper,  and  fig.  10,  is  an  eleva- 
tion, taken  at  the  left-hand  end  of  the  same. 

A  shaft  a,  working  upon  the  bearings  b,  b,  affixed  to 
the  side  standard  frames  q,  q,  supports  the  rocking  arms 
or  bent  levers  c.  A  similar  shaft  d,  working  in  the  bear- 
ings e,  also  affixed  to  the  standard  frame,  supports  the 
arms  or  levers/,/.  At  the  upper  ends  of  each  of  the  bent 
levers. c,  and  also  of  the  levers y,  there  is  a  recess  g,  and  h, 
in  which  pivots  or  gudgeons  f,  f,  extending  from  the  ends 
of  the  table  jyj,  are  supported;  and  hence,  by  the  vibra- 
tory action  given  to  the  levers  c,  andy,  the  table  receives 
its  required  shaking  or  rocking  movements.  To  this  rock- 
ing part  of  the  machine  are  attached  the  breast-roller  k, 
the  couch-rollers  /,  I,  the  guide-rollers  m,  m,  m,  (which 
carry  the  endless  wire  web,)  the  stretch-roller  n,  for  tighten- 
ing the  wire  web,  the  dandy  roller  o,  and  the  deckle-straps 
and  frames  p,  p,  all  of  which  are  well  understood,  and 
therefore  need  no  further  description. 

On  the  axle  of  the  lower  couch-roller  /,  a  cast-iron  rig- 
ger *,  is  placed,  for  the  purpose  of  driving  the  deckles  by 
the  strap  r.  On  the  side  of  the  rigger  «,  there  are  two 
cheeks,  forming  part  of  the  universal  joint  /. 

Motion  is  given  to  the  shaft  u,  by  a  strap,  passed  round 
the  rigger  v ;  which  strap  is  led  off  from  the  driving  motion 
of  the  press-rolls,  in  the  usual  way,  and  carries  the  wire 
web  onward  from  the  breast-roll  A,  to  the  couch-roUs  /,  L 
The  shaking  movement  of  the  table  is  produced  by  a  crank 
fv,  on  the  shaft  x,  on  which  is  fixed  the  fly-wheel  y,  and 
the  rigger  z,  driven  by  a  strap  from  the  driving-shaft  of  the 
mill. 

The  rocking  movements  of  the  machine  are  balanced  by 
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the  weight  lo^  affixed  to  a  tail-lever,  extending  from  the 
shaft  d.  As  the  shaft  x,  goes  round,  the  crank  w,  raises 
and  depresses  the  tail-lever  and  weight  fo^^  and  causes  the 
lever  f  and  studs  i,  in  the  hearings  h,  to  work  in  the 
dotted  arc  shewn  at  l,2y  whilst  the  other  studs  i,  in  the 
bearings  gf  work  in  a  similar  manner  in  the  arc  3,  4.  The 
arm  y|  is  shorter  than  the  arm  c,  consequently  it  will  pass 
through  an  arc,  subtending  a  larger  angle  or  a  greater 
number  of  degrees  of  the  circle  than  the  arm  c ;  and  the 
combined  motions  of  these  arms  will  produce  an  undulating 
movement  of  the  table. 

The  patentee  claims  the  general  arrangement  by  which 
the  particular  kind  of  curvilinear  or  undulating  motion  of 
the  table  is  gained  from  the  combined  action  of  the  vibrat- 
ing levers  e,  and^^  as  described. 

In  order  to  facilitate  the  discharge  of  the  water  from  the 
pulp,  as  it  passes  over  the  tabloj  and  to  enable  what  is 
called  wet  stuff  to  be  used  with  convenience, — the  small 
brass  or  copper  tubes,  constituting  the  support  of  the  wire 
web,  are  fastened  to  the  side-frames  of  the  table,  instead  of 
allowing  them  to  turn  in  the  ordinary  way. 

These  tubes  are  cylindrical  and  hollow,  each  having  a 
row  of  counter-sunk  or  other  holes,  extending  along  the 
upper  part  of  its  periphery,  as  shewn  at  fig.  11.  One  end 
of  each  tube  is  closed  at  6,  the  other  end  open  at  c,  for  the 
purpose  of  discharging  the  water.  These  open  ends  of  the 
tubes  are  made  conical,  and  are  inserted  into  corresponding 
apertures  in  the  side-frame  J,  of  the  table ;  along  which 
side-frame  there  extends  a  tubular  passage  J,  {or  the  flow 
of  the  water.  The  manner  of  fastening  these  tubes  into 
the  side-frames  of  the  table,  is  shewn  in  the  drawing ;  and 
it  will  be  seen  that  there  is,  opposite  the  open  end  of  each 
tube,  a  screw-plug  d,  which  may  be  advanced,  if  required, 
to  close  the  water-passage  of  any  or  all  of  the  tubes. 
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In  order  to  promote  the  rapid  discharge  of  the  water 
firom  the  travelling  wire  web,  an  air-pump  is  employed, 
and  through  the  flexible  tube  b,  fig.  9,  the  air  from  the 
passage  J,  is  exhausted,  which  causes  the  water  to  run  with 
great  fiMrility  through  the  counter-sunk  holes  into  the 
hollow  tubes,  and  thence  through  the  passage  /,  into  the 
air-pump. 

The  patentee  claims  the  use  of  small  tubes,  perforated 
with  apertures  as  holes,  or  with  slots,  cut  longitudinally, 
the  tubes  forming  the  table,  over  which  the  wire  passes ; 
also  the  means  by  which  the  flow  of  ¥rater,  through  the 
tubes,  can  be  stopped  at  pleasure. 

Paper  made  on  the  ordinary  Fourdrinier's  machine,  has 
a  disadvantage,  arising  from  the  lower  side  of  the  pulp 
being  formed  first  into  paper,  while  the  upper  side  is  in  a 
fluid  state,  the  water  having  to  pass  through  the  paper 
previously  made,  thereby  disturbing  the  fibre,  and  not  pro- 
ducing so  even  a  surface  as  might  be  wished.  To  obviate 
this,  a  modification  of  the  foregoing  machine,  shewn  at  fig. 
12,  is  used,  'c,  c,  are  the  centres  of  motion  of  the  vibrating 
levers ;  a,  b,  the  side-frames,  carrying  the  rollers  and  other 
parts  used  in  paper  machines  of  the  ordinary  construction. 

The  shaking  movement  is  given  by  a  crank  d,  to  the 
connecting-rod  e,  and  one  of  the  arms  f,  which  arms  are 
made  fast  to  the  spindles  c.  In  order  to  alter  the  angle  of 
elevation,  the  end  of  the  side-frame  b,  and  the  bearings  g, 
are  adjusted  by  the  handles  H.  a,  is  the  breast^roll  end, 
or  the  point  at  which  the  stuff  flovrs  on  the  wire,  a,  the 
couch-roll  end,  or  the  point  at  which  the  paper  leaves  the 
wire,  the  wire  travelling  on  the  upper  side  from  B,  to  A, 
during  the  time  the  pulp  is  on  it. 

The  patentee  claims  any  modification  of  levers,  arms, 
rods,  or  chains,  for  bearing  or  supporting  the  firame  of  the 
table  on  which  the  pulp  is  formed,  where  more  than  two 
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bearings  or  points  of  support  are  used,  (exclusive  of  the 
joint  of  the  connecting-rod»  by  which  the  shaking  move- 
ment is  given,)  when  the  side-frames,  in  the  lines,  carry  all 
the  rolls,  tubes,  &c.,  which  belong  to  the  wire  table. 

The  improved  method  of  heating  and  drying  cylinders,  is 
by  means  of  hot  air,  instead  of  using  steam  in  the  usual  way ; 
for  this  purpose,  a  stove  or  furnace,  for  the  burning  of  coke, 
Welch  or  other  coals,  is  employed,  and  the  gaseous  products 
or  vapours,  arising  from  combustion,  are  received  into  a  chest 
or  chamber,  the  temperature  of  which  is  regulated  by  an 
air  or  other  thermometer.  From  this  chamber  or  hot  air 
chest,  the  heated  gases  or  vapours  are  conducted  by  a  pipe, 
which  has  other  branches,  leading  to  each  of  the  drying 
cylinders,  the  necks  of  which  are  larger  than  when  steam 
is  used,  for  the  purpose  of  allowing  larger  openings  to  and 
from  the  cylinders ;  the  remaining  heat  is  collected  in  pipes 
after  leaving  the  cylinders,  and  may  then  be  applied  to  any 
other  purpose  of  dr3dng.  Circulation  may  be  caused  by  a 
fiin,  by  exhaustion,  or  a  chimney  draught.  The  whole 
product  of  heat,  arising  from  the  combustion,  is  thus  bene- 
ficially used,  and  the  fuel  thereby  economised. 

The  patentee's  claim  is  for  heating  the  drying  and  other 
cylinders,  by  turning  the  burnt  air  or  vapour,  arising  from 
combustion,  through  the  cylinders;  also  the  equalization 
of  those  vapours,  by  the  admission  of  common  air,  when 
used  for  the  purpose  there  described. 

In  the  machine  at  present  used  for  drawing  the  paper 
towards  the  cross  cutting  knives,  and  regulating  the  length 
of  the  sheet,  the  paper  is  conducted  by  rolls,  one  of  which, 
termed  the  gathering  roll,  has  another  working  upon  it, 
after  the  manner  of  a  pair  of  press-rolls.  These  gathering 
rolls  are  sometimes  allowed  to  remain  quiescent  during  the 
time  the  knives  are  cutting  the  cross-cut.  In  other  cases, 
the  gathering-roll  is  going  at  the  time  the  cross-cut  knife  is 
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in  actioD*  The  paper  is  then  held  in  a  press,  and  a  dandngr. 
roll  takes  op  the  alack  occasioned  by  the  stoppage  of  the 
f^per  at  the  press.  The  difference  in  the  length  of  the 
dieet,  in  this  last  case,  is  rq^nlated  bj  a  cat-gut  band  pass- 
ing orer  a  pair  of  expansave  pollies,  or  by  a  pair  of  conical 
pnllies* 

The  desideratum,  in  the  first  case,  (where  the  gather- 
ing-roll is  stopped,)  is  to  obviate  the  ill  e£Ebcts  caused  bj 
the  inertift  having  so  suddenly  to  be  orercome,  and  the 
point  of  contact,  between  the  gathering  and  the  press-roll, 
being  so  small,  whereby  a  slipping  firequently  occurs,  and 
consequently  differences  are  made  in  the  lengths  of  the 
sheets  of  paper.  In  the  other  case  (where  the  gathering-roll 
is  kept  in  action  during  the  cross-cut)  the  cat-gut  band  or 
straps  used,  frequently  slip ;  and  when  this  occurs,  a  differ- 
ence in  the  length  of  the  sheet  always  happens.  To  remedy 
these  defects,  a  fiat  press  or  holder  is  used,  the  bottom 
clamp  of  which  slides  upon  a  guide  on  the  frame  of  the  ma- 
chine ;  this  clamp  is  connected  by.  a  rod  to  a  crank,  the 
shaft  of  which  passes  across  the  machine.  This  crank  is 
formed  by  a  sliding  plate,  in  order  that  the  radius  or  throw 
may  be  altered ;  the  alteration  of  which  will  regulate  the 
length  of  the  sheet  of  paper.  An  upper  clamp  is  also  fitted 
to  the  sliding-press,  in  such  a  manner,  that  it  is  in  contact 
with  the  lower  clamp,  during  the  time  the  press  is  drawing 
the  paper  towards  the  cross-cut  knife,  or  during  the  time 
the  crank  is  making  one-half  revolution 

When  the  sliding-press  has  made  the  stroke  due  to  the 
radius  of  the  crank  in  this  direction,  the  upper  clamp  is 
raised  by  means  of  a  cam,  keyed  on  the  crank-shaft,  while 
a  second  press  interposes  and  holds  the  paper  fast,  in  a 
similar  way,  during  the  return  or  back-stroke  of  the  first 
press ; — the  upper  clamp  of  the  sliding  press  remains  up 
during  the  time  this  stroke  is  making. 
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The  second  press  is  made  similar  to  the  sliding-press, 
only  that  one  clamp  remains  at  all  times  quiescent,  hut  the 
moveable  clamp  is  raised,  hy  suitable  cams,  on  the  crank- 
shaft ;  when  the  upper  clamp  of  the  sliding-press  is  up,  the 
moveable  clamp  of  the  quiescent-press  is  down.  The 
crankshaft  also  drives  the  cross-cut  and  circular  knives. 
The  width  of  the  clamps  in  the  presses  may  be  about  four 
inches,  and  covered  with  thin  felt. 

The  patentee  claims  flat  sliding  and  quiescent-presses, 
here  described ;  also  the  right  to  such  presses,  whether  the 
moveable  press  works  on  guides  or  slides,  or  in  the  arc  of  a 
circle,  by  a  single  lever  or  a  combination  of  levers. — [/»- 
rolled  at  the  Petty  Bag  Office ^  May,  1841.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 


To  Thomas  Robert  Sewell,  of  Carrington,  in  the  county 
of  Nottingham^  lace  manufacturer^  for  his  invention  of 
certain  improvements  in  obtaining  carbonic  acid  from 
certain  mineral  substances. — [Sealed  31st  December, 
1840.] 

The  object  of  these  improvements  is  to  obtain  carbonic 
acid,  in  nearly  a  pure  state,  and  at  a  small  expense.  The 
manner  proposed,  is  heating  certain  mineral  substances  to 
a  red  h^at,  in  vessels  from  which  the  carbonic  acid  evolved 
can  be  conducted  to  gas-holders,  and  there  preserved  for  use. 
Various  methods  have  been  adopted  to  obtain  carbonic 
acid,  such  as  the  combustion  of  charcoal  in  atmospheric  air, 
and  the  decomposition  of  native  earthy  carbonates,  through 
the  agency  of  sulphuric  or  of  muriatic  acid.  The  first  of 
these  methods  yields  carbonic  acid,  mixed  with  large  por- 
tions of  atmospheric  air  and  other  gases,  which  impede  or 
retard  its  action  upon  the  substances  with  which  it  is  in- 
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tended  to  be  combined ;  and  tbe  latter  is  attended  with 
great  expense,  arising  from  the  cost  of  the  strong  acid  em- 
ployed. This  latter  method  yields  the  carbonic  acid  in  a 
comparatively  pure  state,  which  is  extremely  desirable  for 
most  purposes  of  manufacture,  and  although  the  cost  is 
very  great,  has  been  preferred  in  many  cases  to  the  cheaper 
method  of  producing  the  acid  by  the  combustion  of  char- 
coal in  atmospheric  air. 

The  mineral  substances  used  in  this  improved  process 
are  those  containing  a  large  proportion  of  carbonate  of 
magnesia,  known  by  the  names  of  bitter  spar,  dolomite, 
and  magnesian  limestone ;  or  that  description  of  iron-stone, 
possessing  a  large  proportion  of  carbonate  of  iron ;  but 
minerals  which  contain  carbonate  of  magnesia  are  preferred. 

These  minerals,  or  any  of  them,  (say  in  pieces  from  one 
ounce  weight  upwards  to  not  exceeding  about  two  pounds,) 
are  placed  in  an  ordinary  retort,  and  heated  to  a  red  heat, 
in  which  state  they  give  off  carbonic  acid  gas  in  great 
abundance.  This  gas  is  to  be  conducted  into  an  hydraulic 
main,  and  from  thence  into  a  purifying  vessel,  containing 
small  gravel  or  coarse  sand,  or  a  mixture  of  them,  or  any 
similar  granular  substances,  which  are  to  be  moistened  with 
water,  or  a  dilute  solution  of  soda,  through  the  interstices ; 
between  which  granular  substance  the  gas  must  be  passed, 
in  order  to  arrest  any  particles  of  dust,  or  of  decomposed 
organic  matter  which  such  minerals  usually  contain ;  and 
from  this  vessel  the  carbonic  acid  gas  may  be  conducted 
into  an  ordinary  gas  holder,  and  there  retained  for  use. 

The  patentee  claims  the  use  of  the  above-mentioned 
minerals,  when  heated  in  such  vessels  as  will  admit  of  the 
carbonic  acid  being  conducted  and  collected  into  receivers, 
as  above  stated. — [Inrolled  at  the  Petty  Bag  Office, 
June,  1841.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 
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To  William  Mc  MurraYi  ofKcnteiih  MiU,  Edinburgh, 
paper-maker,  for  certain  improvements  in  the  manufac* 
iure  of  paper. — [Sealed  1st  July,  1840.] 

This  invention  relates  to  a  method  of  drawing  off  the 
water  from  a  rotatory  pulp-strainer,  employed  for  paper- 
making,  which  is  effected  by  means  of  a  syphon  placed 
therein  in  such  a  manner  as  not  to  impede  the  progress  of 
the  pulp  in  working. 

In  Plate  YIII.,  is  a  section,  taken  through  the  strainer 
and  pulp-engine,  used  for  reducing  the  rags  to  be  manu- 
factured into  paper,  a,  a,  is  an  ordinary  cylindrical 
strainer,  made  of  wire  web,  with  closed  ends,  connected 
together  by  longitudinal  rails,  over  which  the  wire  web  or 
cloth  is  drawn.  This  strainer  is  mounted  on  a  hollow  axle 
or  tube  b,  b,  set  in  bearings  on  the  middle  partition  and 
side  of  the  engine.  Two  tubes  c,  e,  descend  from  the 
hollow  axle  £,  ft,  to  near  the  bottom  of  the  strainer,  but 
not  so  low  as  to  touch  the  rails  as  it  revolves ;  cf,  is  a  con- 
tinuation of  the  tube  ft,  and  is  furnished  with  a  stop-cock  e. 
To  this  pipe  is  connected  a  small  one,  with  a  stop-cock  and 
funnel  at  its  upper  end. 

The  action  of  the  apparatus,  for  withdrawing  the  water 
from  the  strainer,  is  as  follows : — The  stop-cock  e,  being 
closed,  water  is  supplied  to  the  pipe  /*,  through  the  funnel, 
until  the  tubes  ft,  c,  and  d,  which  form  a  syphon,  are  filled 
and  the  air  is  expeUed  through  a  small  cock  g ;  this  being 
accomplished,  the  cock  g,  and  that  in  the  tube^*,  are  closed, 
and  the  cock  e,  opened,  when  the  water,  contained  in  the 
strainer,  will  flow  up  the  tubes  e,  e,  along  the  tube  ft,  and 
down  the  tube  d,  in  a  continuous  stream. 

The  patentee  claims  the  method  of  withdrawing  water 
from  suitably-constructed  rotary  strainers  of  paper-engineS| 
by  means  of  syphons. — [Inrolled  in  the  Inrohnent  Office, 
January,  1841.] 
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saturated  solution  of  acetate  of  ammonia,  and  the  solution 
of  silver,  thus  produced,  is  ready  to  be  employed  for  silver- 
ing  the  articles  above  mentioned.  Instead  of  this  mode, 
the  solution  may  be  made  by  dissolving  an  iodine  of  silver 
in  prussiate  of  potash,  or  any  of  the  ammoniacal  salts. 

The  sixth  improvement  consists  in  covering  metallic  pic- 
ture  and  other  frames  and  surfaces  with  platinum,  by  means 
of  voltaic  electricity. 

Two  sorts  of  solutions  are  described ; — the  first  is  pro- 
duced by  boiling  a  quantity  of  platino-bichloride  of  am- 
monia, for  ten  minutes,  in  sixty  times  its  weight  of  water, 
to  which  three  parts  of  muriatic  acid  have  been  added;  the 
second  is  made  by  putting  spongy  platinum  into  a  quantity 
of  bromine,  mixed  with  its  bulk  of  alcohol,  and  stirring  or 
shaking  the  whole,  in  order  to  dissolve  the  platinum.  To 
this  solution,  half  its  bulk  of  sulphuric  acid,  diluted  with 
six  times  its  weight  of  water,  is  added,  and  the  solution  is 
tjien  ready  for  use.  These  solutions  are  employed  in  the 
same  manner  as  the  gold  and  silver  solutions  before  men- 
tioned, except  when  covering  surfaces  of  lead  with  plati- 
num ;  which  surfaces  may,  amongst  other  things,  be  used 
for  the  negative  element  or  plates  of  galvanic  batteries. 

The  mode  of  covering  surfaces  of  lead  with  platinum,  is 
as  follows : — The  lead,  after  being  cleaned,  is  immersed  for 
six  hours  in  water,  mixed  with  either  of  the  solutions  of 
platinum,  in  the  proportions  of  an  ounce  of  the  solution  to 
a  gallon  of  water ;  at  the  end  of  this  time  it  will  be  coated 
with  platinmu,  which  may  be  known  by  its  having  changed 
to  a  dark  brown  colour.  If  it  is  desired  that  the  lead 
should  be  more  permanently  coated,  it  is  connected  with  a 
voltaic  battery,  and  the  strength  of  the  solution  doubled. 

The  seventh  improvement  consists  in  covering  metallic 
picture  and  other  frames  and  surfaces  with  tin,  by  means 
of  voltaic  electricity,  using  for  that  purpose  a  solution  of 
acetate  or  muriate  of  ammonia,  or  sulphate  of  soda. 
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The  eighth  improvement  cousists  in  cleaning  iron  sur- 
&ces,  and  covering  them  with  copper^  by  means  of  voltaic 
electricity* 

The  voltaic  battery  employed,  consists  of  three  pairs  of 
plates^  each  plate  having  as  much  surface  as  the  iron  to  be 
cleaned,  and  to  the  platinum  end  of  the  battery  the  iron  is 
attached,  another  sur&ce  of  'iron  being  connected  to  the 
zinc  end  of  the  battery,  and  the  two  surfaces  immersed  in 
a  saturated  solution  of  sulphate  of  soda.  The  battery  is 
now  excited  into  action,  and  in  a  few  minutes  the  iron  will 
be  ready  to  be  deposited  on,  which  may  be  known  by  the 
surface  becoming  bright,  if  it  is  malleable  iron ;  and  if  cast** 
iron,  by  the  immediate  surface  being  deprived  of  its  iron, 
and  the  carbon  contained  in  it  exposed.  The  iron  is  now 
connected  to  the  zinc  end  of  a  battery,  similar  to  that  just 
mentioned,  the  platinum  end  being  attached  to  a  piece  of 
copper ;  the  iron  and  copper  are  then  immersed  in  a  solu- 
tion of  a  salt  of  copper,  and  the  battery  being  put  in  action, 
the  requisite  thickness  of  copper  is  deposited  on  the  iron* 

The  ninth  improvement  consists  in  producing  enriched 
surfaces  on  picture  and  other  frames,  cornices,  and  other 
interior  decorations,  by  the  use  of  embossed  or  enriched 
calico,  or  other  similar  fabric. 

The  fabric  is  embossed  by  pressing  it  between  rollers  or 
blocks,  having  the  desired  pattern  formed  on  their  surfaces ; 
it  is  then  cut  into  pieces  of  the  required  size,  and  after  the 
back  has  received  a  coat  of  thick  whiting,  for  the  purpose 
of  filling  up  the  hollow  spaces  of  the  fabric,  and  causing 
them  to  be  perfectly  solid  when  dry,  the  embossed  pieces 
are  fastened  on  the  surfaces  to  be  ornamented  or  enriched. 

The  tenth  improvement  consists  in  the  application  of 
caoutchouc  or  India-rubber  to  the  composition  employed 
for  forming  ornaments  for  picture  and  other  frames. 

VOL.  XX.  u 
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The  caoutchouc  is  dissolved  in  spirits  of  turpentine, 
asphalte,  pyroligneous  spirit,  or  spirit  of  tar,  and  used  in 
the  proportion  of  one  pound  to  every  six  pounds  of  glue 
used  in  the  composition. 

The  patentee's  claims  are  as  follow : — First,  the  applica- 
tion of  voltaic  electricity  to  the  manufacture  of  picture  and 
other  frames,  as  described. 

Second. — The  application  of  voltaic  electricity  to  the 
manufacture  of  moulds  for  making  ornaments  in  papier 
machee,  glass,  cliina,  &c. 

Third. — The  application  of  voltaic  electricity  for  the 
purpose  of  making  patterns  or  moulds,  for  iron-founders, 
in  copper. 

Fourth. — The  use  of  bromine  and  iodine,  combined  with 
gold,  in  conjunction  with  voltaic  electricity,  for  the  pur- 
poses mentioned  under  the  fourth  improvement. 

Fifth.*— The  use  of  bromine  and  iodine,  combined  with 
silver,  in  conjunction  with  voltaic  electricity,  for  the  pur- 
poses mentioned  under  the  fifth  improvement. 

Sixth. — The  use  of  the  solution  of  platinum  first  de- 
scribed, in  conjunction  with  voltaic  electricity,  for  covering 
metal  surfaces  vrith  platinum ;  and  likewise  the  use  of  bro- 
mine, combined  with  platinum,  in  conjuntion  with  voltaic 
electricity,  for  covering  metal  surfaces  with  platinum;  also 
the  covering  lead  with  platinum,  and  applying  it,  for  the 
first  time,  to  the  uses  hereinbefore  mentioned. 

Seventh. — Ck>vering  the  surfaces,  mentioned  in  the  fourth 
improvement,  with  tin,  by  the  method  herein  described. 

Eighth. — The  method  of  cleaning  iron  surfaces,  and  the 
regulation  of  the  quantity  and  intensity  of  electric  force, 
necessary  to  render  iron  fit  to  be  deposited  on. 

Ninth. — The  method  of  producing  embossed  or  enriched 
surfaces  on  picture  and  other  frames  and  comice8|-*being 
also  applicable  to  other  interior  decorations. 
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Tenth.  —The  application  of  cautochouc  to  the  purpose 
mentioned  in  the  tenth  improyement. — [InroUed  in  ih9 
Petty  Bag  Office,  September,  1841.] 


To  Alexander  Parkes,  of  Birmingham,  artist,  for 
certain  improvements  in  the  production  of  works  of  art 
in  metal,  by  electric  deposition* — [Sealed  ^th  March, 
1841.] 

These  improvements  consist  in  manufacturing  articles  in 
gold  and  silver,  such  as  busts,  vases,  drinking  vessels, 
the  branches  of  chandeliers,  &c.,  by  depositing  the  metals, 
by  the  electrotype  process,  in  or  upon  suitable  moulds  or 
models. 

The  moulds  or  modek  are  removed  after  the  article  is 
formed,  and  for  this  purpose,  are  either  made  of  metal,  in 
parts,  by  electric  agency  or  other  means,  or  when  whole, 
of  stearine  wax,  or  fusible  metal,  so  as  to  admit  of  their 
removal  by  the  application  of  heat ;  or  they  may  be  made 
of  copper,  and  removed  by  dissolving  them  in  muriatic 
acid,  used  in  a  hot  state,  in  combination  with  colcothari 
(per-oxide  of  iron.) 

If  the  articles  are  not  sufficiently  strong  when  the  moulds 
are  removed,  they  are  strengthened  by  depositing  copper  or 
any  other  suitable  metal  within  them,  by  means  of  elec- 
tricity, or  by  filling  them  with  fusible  metal  or  other 
materials. 

The  patentee  claims,  firstly,  the  mode  generally  of 
manufacturing  articles  of  gold  or  silver,  by  depositions 
thereof,  caused  by  electric  agency,  in  or  on  suitable  moulds 
or  models,  which  may  be  removed  from  the  articles  of  gold 
or  silver,  when  the  same  have  been  formed. 
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To  obtain  a  regular  roughness,  sufficient  to  retain  the 
printing  ink,  and  at  the  same  time  to  produce  an  appro- 
priate ''texture/*  various  modes  of  ''handling**  may  be 
employed;  for  instance^^^-a  flat  tint,  made  by  spreading 
the  composition  over  the  plate,  and  striking  a  fitch  or  hog- 
hair  brush  perpendicularly  all  over  it,  will  give  an  im- 
pression in  the  electrotint  plate,  that  will  retain  the  print- 
ing ink  by  numerous  minute  indentations. 

Cut  brushes,  of  different  sorts,  make  a  series  of  conti- 
nuous lines  on  the  plate,  of  different  degrees  of  fineness, 
which  form  corresponding  indented  lines  in  the  electrotint 
plate,  capable  of  receiving  and  transferring  the  ink,  so  as  to 
produce  the  same  effect  on  paper  or  other  material,  as  had 
been  previously  obtained  on  the  first  plate ;  a  mixture  of 
these  styles  of  handling  will  also  be  found  usefuL  "A 
dragged**  texture  is  produced  by  passing  a  soft  brush,  held 
in  a  standing  position,  quickly  over  the  surface,  the  brush 
being  filled  with  the  composition,  slightly  thinned  with 
spirits  of  turpentine. 

The  composition  employed  in  the  electrotint  paintings, 
is  composed  of  one  part,  by  weight,  of  white  wax,  two  of 
lard,  and  one  of  lamp  black,  melted  together,  and  stirred 
till  nearly  cold;  after  which,  the  composition  is  ground 
with  a  small  quantity  of  olive  oil.  This  composition  never 
dries,  and  consequently  can  be  removed  firom  the  plate,  or 
its  position  altered  at  pleasure ;  it  should  be  made  thin 
enough  to  work  freely,  and  yet  sufficiently  firm  to  retain 
the  position  it  is  placed  in  without  spreading.  For  a  washy 
texture,  the  composition  is  made  by  mixing  equal  parts  of 
wax  and  ivory  black,  and  grinding  them  with  olive  oil, 
thinning  the  mixture  with  spirits  of  turpentine. 

When  the  painting  is  finished,  it  is  slightly  touched  in 
the  dark  parts,  by  means  of  a  soft  pencil,  vrith  plumbago^ 
or  other  suitable  material,  for  the  purpose  of  making  the 
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surface  conducting,  and  submitted  to  the  electrotype  pro- 
cess ;  bj  which  means,  a  metal  plate  is  produced,  capable 
of  transferring  to  paper,  or  other  material,  a  fac-simile  of 
the  original  painting. 

A  raised  printing  surface  is  obtained  by  means  of  the 
second  part  of  this  invention,  in  the  following  manner : — 

The  required  subject  is  painted  on  a  darkened  or  black 
copper,  or  other  plate,  with  a  white  or  light-coloured  ma- 
terial, so  as  to  produce  the  effect  intended,  by  means  of 
such  brushes  or  took,  as  will  leave  the  composition  in  lines 
or  dots,  capable  of  making  an  impression  in  the  electrotint 
plate,  that  will  not  come  in  contact  with  the  printing 
roller ;  whilst  those  parts  of  the  darkened  copper  that  are 
left  visible,  either  in  lines  or  dots,  will,  when  electrotyped, 
receive  the  ink  from  the  roller,  and  when  printed  from, 
transfer  an  impression  to  paper,  or  other  material.  The 
intermediate  shades  between  black  and  white,  are  produced 
by  painting  with  cut  brushes,  which  will  leave  lines,  or 
points  of  composition,  of  considerable  projection  ;  and 
broad  portions  of  light  may  be  obtained,  by  heaping  on 
the  composition  to  the  thickness  of  one-eighth  of  an  inch, 
or  more,  in  proportion  to  the  required  size  of  the  masses  of 
white.  Flat  tints,  for  flesh,  back-grounds,  &c.,  are  formed 
by  striking  a  fitch,  or  other  brush,  perpendicularly  on  the 
composition,  so  as  to  produce  a  great  number  of  projecting 
points,  which  make  corresponding  indentations  in  the 
electrotype  plate,  too  deep  to  receive  any  ink  from  the 
roller. — A  '*  dragged  "  texture  is  produced  in  the  manner 
described  in  the  first  part  of  this  invention. 

When  the  painting  is  finished,  the  surface  of  the  com- 
position is  rendered  conducting,  and  a  metal  plate  is  formed 
on  it  by  electric  deposition,  which  is  capable  of  being  used 
for  printing  on  paper,  or  other  material. 

The  composition  used  in  this  instance,  is  composed  by 
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melting  together  two  parts,  by  weight,  of  sulphate  of  leacl^ 
two  of  lard,  and  one  of  wax,  stirring  the  mixture  till  nearly 
cold,  and  grinding  it  well  previous  to  using  it.  In  case  it 
is  too  thick,  it  may  be  thinned  with  a  little  olive  oil,  and  if 
too  thin,  more  of  the  sulphate  of  lead  may  be  added. 

The  patentee  states  in  conclusion,  that  in  addition  to 
these  electrotint  surfaces,  producing  impressions  of  a  novel 
kind,  on  paper  or  other  material,  of  the  original  painting, 
they  are  also  capable  of  being  used  for  printing  china, 
pottery-ware,  music,  maps,  and  portraits. 

The  patentee  claims  the  mode,  herein  described,  of  pro- 
ducing printing  surfaces,  by  painting  or  drawing,  with 
suitable  composition,  and  obtaining  electrotype  plates  or 
other  surfaces  therefrom ;  and  also,  (in  addition  to  their 
application  to  other  purposes,)  their  application  to  the  pur-; 
poses  of  printing  china,  pottery-ware,  music,  maps,  and 
portraits. — [InroUed  in  the  Inrolment  Office^  December, 
1841.] 


To  Antonio  James  Mayer,  of  Ashley-crescent,  in  the 
parish  of  St.  Luke,  in  the  county  of  Middlesex,  Gent,, 
for  an  improved  machine  for  cutting  splints  for  matches. 

—[Sealed  4th  December,  1839.] 

This  invention  consists  in  a  machine  for  cutting  blocks  of 
wood  into  splints  for  matches,  in  such  manner,  that  the 
fibres  of  the  wood  will  not  be  torn  or  destroyed,  and  the 
splints  will  be  thereby  rendered  more  tough  and  durable 
than  when  cut  in  the  ordinary  manner. 

In  Plate  YII.,  fig.  1,  is  a  side  view  of  the  machine  ;  fig. 
2,  iB  a  transverse  vertical  section  of  the  same,  taken  through 
the  pillar  a ;  and  fig.  3,  is  a  plan  or  bird's-eye  view  of  the 
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knives  or  cutting  blades^  allowing  the  way  in  which  the 
blocks  are  cut  into  splints,  b,  is  a  series  of  horissontal 
knives,  (called  bj  the  patentee  gauge  blades,)  mounted  in 
an  oblong  cu'riage  e,  that  slides  in  grooved  guides  d,  being 
moved  backwards  and  forwards  by  the  connecting  rod  e, 
attached  to  the  fly-wheel  f  which  is  mounted  on  the 
shaft  g,  driven  by  bands  from  a  steam*engine. 

The  bevilled  cutting  edges  of  the  knives  b,  are  arranged 
part  in  one  direction  and  part  in  the  opposite  direction, 
and  protrude  through  an  opening  in  a  brass  plate  A,  fixed 
to  the  carriage  p,  as  &r  as  is  necessary  to  cut  the  splints 
one  way,  as  shewn  in  fig.  3.  To  the  hind  end  of  the  car- 
riage e,  parallel  with  the  plate  h,  and  consequently  at  right 
angles  to  the  knives  b,  ^n  oblique  knife  i,  called  the  **  follow- 
ing blade/'  is  &stened,  by  which  the  splints  are  separated 
from  the  blocks,  after  they  have  been  divided  by  the 
knives  b ; — k,  is  a  metal  plate  or  bed,  screwed  to  the  frame 
of  the  machine,  upon  which  the  blocks  of  woodf,j,j,  to 
be  cut  into  splints,  are  placed ;  and  the  front  edge  of  the 
plate  is  brassed,  and  slightly  bevilled  upwards,  for  the  pur^ 
pose,  of  making  the  blocks  lie  hollow,  so  as  to  allow  for  any 
inequality  of  surface  on  their  under  sides.  In  a  slot,  in 
the  centre  of  the  plate  k,  a  rack  /,  moves,  working  in  guides 
m,  on  the  under  side  of  the  plate  i.  To  this  rack  the  bent 
arm  »,  is  attached,  which  extends  behind  the  blocks^,  j,j, 
and  presses  them  against  the  plate  A,  the  workman  turning 
the  handles  o,  o,  on  the  axes  of  the  piniops  p,  p,  SQd  so 
moving  the  rack  /,  forwards. 

The  blocks  j,  J,  j,  are  prevented  from  rising,  when 
pressed  against  the  plate  A,  by  the  spring-clamps  q,  q^  q, 
on  the  spindle  r,  which  are  caused  to  press  on  the  blodcs 
by  the  weight  s,  attached  to  an  arm  t,  fixed  on  the  spindle 
r.  The  spring-clamps  are  raised  for  the  purpose  of  placing 
fredi  blodcs  beneadi  them,  by  pulling  back  the  handle  v, 
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formed  in  one  piece  with  the  arm  t,  which  handle  is  held 
back,  until  released  by  the  workman,  by  a  stud  on  its  side 
being  caught  in  a  notch  on  the  lever-catch  v. 

The  action  of  the  machine  is  as  follows : — Motion  being 
communicated  to  the  shaft  ^,.  the  carriage  c,  is  caused  to 
move  forward,  in  the  direction  of  the  arrow,  fig.  S ;  and  the 
points  of  the  knives  i,  entering  the  wood,  determine  the 
width  of  the  splints,  while  the  oblique  cutting  edge  of  the 
knife  t,  following  immediately  after  them,  cuts  the  splints 
off  the  face  of  the  blocks,  of  the  required  thickness ;  the 
splints,  as  they  are  cut,  pass  through  the  space  between  the 
knife  »,  and  the  plate  A,  into  the  trough  tr« 

The  patentee  claims,  as  his  invention,  the  improved  ma- 
chine herein  described,  and  more  particularly  the  oblique 
position  of  the  following  knife  i ;  the  arrangement  of  the 
gauge  knives  i,  part  one  way  and  part  the  other;  the 
spring-clamps  q,  q,  q;  weight  s,  and  handle  u ;  and  the 
raised  end  of  the  bed  k,  by  which  the  block  lies  over  a 
hollow  space,  and  is  supported  only  at  each  end. — [Inrolled 
in  the  Inrolment  Qfftcet  June,  1840.] 


To  Christopher  Nickels,  of  York-road,  Lambeth,  in 
the  county  of  Surrey,  manufacturer,  for  improvements 
in  machinery  for  covering  fibres,  applicable  to  the  ma-- 
n^ifacture  of  braid  and  other  fabrics, — being  a  com^ 
munication.— [Sealed  Slst  April,  1838.] 

The  invention  relates  to  certain  improvements  on  braiding 
or  plaiting  machines,  whereby  elastic  and  non-elastic 
strands,  yarns,  or  threads,  are  introduced  lengthwise  of  the 
fabric,  and  four  or  more,  in  the  same  surface  or  plane,  are 
produced,  and  not  partaking  of  the  movements  of  the  braid- 
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ing  or  plaiting  threads  or  jams,  which^  in  the  progress  of 
workings  twist  around  or  over  the  longitudinal  introduced 
threads,  and  plait  or  braid  amongst  each  other. 

The  objects  of  this  invention  are,  first,  so  to  arrange  and 
adapt  the  mechanical  parts,  and  the  apparatus  of  braiding 
machinery,  that  elastic  fabrics  may  be  produced  therein, 
with  four  or  more  strands  or  threads  of  India-rubber 
in  the  same  plane,  introduced  as  longitudinal  threads; 
secondly,  to  adapt  the  mechanical  parts  and  apparatus  of 
braiding  machines,  that  elastic  fabrics  may  be  produced 
therein,  with  four  or  more  strands  or  threads  of  India- 
rubber  and  non-elastic  threads  in  the  same  plane,  intro- 
duced as  longitudinal  threads ;  and  thirdly,  to  arrange  the 
mechanical  parts  and  apparatus  of  braiding  machines,  that 
fabrics  may  be  produced  therein,  with  four  or  more  threads 
or  strands  of  cotton,  silk,  wire,  or  other  fibrous  materials, 
in  the  same  plane,  introduced  as  longitudinal  threads* 

In  Plate  VIII.,  fig.  1,  is  a  section  of  a  revolving  table 
or  head,  and  of  one  plaiting  or  braiding  bobbin ;  fig.  ^,  is 
a  side  view  of  a  braiding  machine,  with  eight  revolving 
tables  or  heads,  and  seventeen  plaiting  or  braiding  bobbins ; 
and  fig.  3,  is  a  plan  view  of  the  same,  a,  a,  is  the  revolving 
table,  which  is  of  a  like  construction  to  those  of  other 
braiding  machines,  and  has  notches  or  recesses  for  receiving 
the  pipes  or  spindles  of  the  plaiting  or  braiding  bobbins. 
This  table  a,  moves  on  a  hollow  spindle  6,  which  is  fixed 
in  the  framing  of  the  machine  by  a  screw  and  nut,  at  b^* 
Through  the  tube  i,  the  strand  or  thread  of  India-rubber, 
cotton,  or  other  suitable  material,  which  is  to  form  one  of 
the  longitudinal  elastic  or  non-elastic  threads  of  the  fabric, 
passes.  The  upper  part  of  the  tube  6,  rises  to  such  a  po- 
sition amongst  the  braiding  threads,  that  in  the  evolution 
of  these  threads,  from  one  selvage  to  the  other  of  the  fabric, 
they  pass  under  and  over  each  of  the  longitudinal  threads 


180  Reeeni  Patents. 

or  yarns,  and  thus  tie  the  longitudinal  threads  into  a  fabric ; 
these  forming  the  length  of  the  fabrici  and  the  braiding 
threads  forming  the  cotering,  when  worked  sufficiently 
dose.  The  closeness  of  the  covering  depends  on  the  relative 
speed  at  which  the  work  is  taken  up,  in  comparison  with 
that  at  which  the  braiding  bobbins  pass  fix>m  selvage  to 
selvage  of  the  fabric. 

The  axes  or  pipes  of  the  braiding  or  plaiting  bobbins 
are  of  tubes,  as  usual,  in  order  to  allow  of  means  for  stop* 
ping  the  machine,  in  the  event  of  any  of  the  threads  break- 
ii^,  and  at  the  same  time  keeping  the  thread  at  the  proper 
tension,  at  all  parts  of  the  revolving  tables  or  heads. 

The  machine  receives  motion  in  the  following  manner: — 
e,  is  an  endless  cord  or  band,  driven  by  a  steam-engine  or 
other  power,  which  drives  the  pulley  d,  on  the  axis  e. 
This  axis  e,  by  means  of  the  cog-wheel  /,  taking  into  the 
cog-wheel  A,  gives  motion  to  the  axis  g ;  on  the  upper 
pbtt  of  the  axis  ^,  is  a  cog-wheel  t,  which  takes  into  and 
drives  one  of  the  cog-wheels  J,  on  the  tables  or  revolving 
heads.  These  cog-wheels  j,  gearing  otie  into  the  other, 
are  (motion  being  communicated  to  one)  all  actuated  and 
caused  to  revolve  in  opposite  directions ;  by  theit  revolu- 
tioh  the  pipes  or  spindles  of  the  braiding  bobbins  are  caused 
to  pass  from  one  revolving  head  to  the  next,  the  tappets 
/,  If  acting  as  guides,  to  cause  the  pipes  or  spindles  of  the 
braiding  bobbins  to  pass  in  the  proper  direction.  M,  is  the 
roller  for  windings-up  the  work;  it  receives  motion  from 
one  of  the  wheels  /,  which  takes  into -and  drives  the  wheel 
M,  on  a  vertical  axis.  At  the  back  of  the  machine  o,  is  a 
wheel,  affixed  on  the  same  axis  as  the  wheel  n,  and  takes 
into  and  drives  the  wheel  p,  on  another  vertical  axis,  at 
the  back  of  the  machine,  there  being  a  screw  or  worm 
affixed  on  the  axis  of  the  wheel  p,  which  drives  the  roller 
Ml,  by  taking  into  the  wheel  g^  as  is  shewn  in  the  drawing. 
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In  the  event  of  any  of  the  braiding  threads  breakings 
the  rody  in  the  hollow  pipe  or  tube,  which  is  the  axis  of 
that  bobbin,  will  fall,  and  when  it  comes  to  the  front  of 
the  machine,  will  come  against  the  tail  of  the  catch  r,  and 
let  go  the  rod  s,  from  the  roller  t,  which  will  allow  of  the 
driving  axis  falling  towards  the  back  of  the  machine,  and 
thus  take  its  cog-wheel  out  of  action. 

This  machine  is  capable  of  including  eight  threads  or 
strands  of  India-rubber,  to  be  worked  into  and  covered  by 
the  plaiting  of  the  threads  from  the  braiding  bobbins ;  and 
it  should  be  understood,  that  the  threads  or  strands  of 
India-rubber  may  be  uncovered  or  covered  by  any  of  the 
known  means.  The  India-rubber  threads  or  strands,  which 
are  to  constitute  the  longitudinal  threads,  are  to  be  wound 
on  to  bobbins  or  beams,  but,  by  preference,  one  bobbin  to 
each  thread ;  and  care  should  be  taken,  that  the  bobbins 
are  equally  weighted,  in  order  that  the  threads  may  all  be 
worked  into  the  fabric  with  an  equal  strain. 

One  India-rubber  thread  is  to  be  passed  up  the  hollow 
axis  of  each  of  the  revolving  heads  or  tables,  and  (such  is 
to  be  the  case  when  working  with  longitudinal  threads  of 
■ilk,  cotton,  or  other  suitable  fibrous  materials)  the  plaiting 
or  braiding  threads,  together  with  the  India-rubber  threads, 
are  to  be  collected  together,  and  passed  over  the  wire  guide, 
and  thence  to  the  roller  m.  The  closeness  or  openness  of 
the  plaiting  may  be  regulated  as  heretofore* 

In  case  it  be  desirable  to  make  a  fabric  with  a  less  quaxk* 
tity  of  India-rubber. threads,  yet  of  the  width  the  eight 
revolving  heads  or  tables  usually  produce,  a  part  only  of 
the  hollow  axes  of  the  tables  or  heads  may  be  supplied 
with  India-rubber  threads,  whilst  the  other  hollow  axes 
may  remain  empty ;  thus  any  degree  of  elasticity  may  be 
obtained,  because  the  threads  from  the  bobbins,  where 
there  are  no  India^-rubber  threads  to  the  heads  or  tables. 
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will  produce  simple  plaitin^jf  or  braiding  fabric ;  and  again, 
if  it  be  desired  to  control  the  elasticity  of  the  fabric  pro- 
duced in  the  machine,  some  of  the  hollow  axes  may  be 
supplied  with  India-rubber,  and  some  with  threads  of  cotton, 
silk,  or  other  fibrous  material,  by  which  the  fabric  will 
have  the  elasticity  of  the  India-rubber,  and  at  the  same 
time  that  elasticity  may  be  prevented  being  drawn  on  be- 
yond that  distance  from  which  it  will  return  to  its  proper 
length ;  thus,  with  the  machine  above  described,  a  good 
fabric  may  be  obtained  by  supplying  the  hollow  axis  of  the 
first  revolving  table  with  thread  of  cotton  or  other  fibre ; 
the  second  with  India-rubber  thread,  and  so  on  alternately. 

The  threads  supplied  to  the  revolving  heads,  whether 
elastic  or  non-elastic,  must  all  be  laid  into  the  fabrics  lon- 
gitudinally, and  in  the  same  plane  with  each  other ;  thus 
fabrics,  of  different  strengths  of  elasticity,  may  be  obtained, 
and  also  of  different  weight,  depending  on  the  weight  of 
the  non-elastic  threads,  in  comparison  with  the  India-rubber 
threads,  which  is  important  for  surgical  bands  and  other 
purposes.  Or  other  fabrics  may  be  made  with  all  non- 
elastic  threads  or  fibrous  material,  laid  longitudinally  in  the 
fabric  produced,  such  threads  being  wound  on  suitable 
bobbins  or  beams,  and  applied  to  the  machine,  as  above 
described.  When  fabrics  are  plaited  by  this  description  of 
machinery,  having  India-rubber  threads  or  strands  laid  in 
longitudinally,  they  are  to  be  submitted  to  heat,  by  the 
application  of  a  hot  iron. 

Fig.  4,  is  a  plan  view  of  another  braiding  machine,  differ- 
ing firom  that  above  described,  inasmuch  as  in  the  former 
machine  the  bobbins,  having  passed  from  one  selvage  to  the 
other,  return  again,  but  in  this  machine,  the  apparatus  is 
so  arranged,  that  the  bobbins  are  constantly  performing 
in  a  circle,  and  consequently  will  produce  a  hollow  cy- 
linder of  plaited  fabric,  and  the  revolving  tables  or  headsi 
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haying  hollow  axes,  may  have  strands  or  threads  laid 
longitudinally  within  them.  This  machine  differs  from 
other  braiding  or  plaiting  machines,  only  inasmuch  as  it  is 
capable  of  laying  such  longitudinal  threads  into  the  plaited 
fabric,  as  it  is  made ;  and  if  it  be  desired,  the  tube  of 
plaited  fabrics  may  be  worked  over  a  cord  or  a  quantity  of 
threads,  and  will  then  resemble  a  covering  machine,  of  the 
ordinary  kind,  excepting  inasmuch  as  it  has  the  capability 
of  introducing  the  longitudinal  threads,  herein  explained. 

The  patentee  makes  no  claim  to  any  of  the  parts  of  the 
apparatus  constituting  the  machine  separately  or  combined, 
so  far  as  the  same  have  been  before  known  and  in  use ; 
and  there  may  be  variations  made  in  the  machine  without 
departing  from  the  nature  of  the  machine,  so  long  as  the 
general  adaptation  and  arrangement  of  the  parts  be  as 
herein  described.  —  [InroUed  in  the  Inrolment  Office, 
October,  1888.] 


To  Louis  Gachet,  of  Cambridge  Heath,  in  the  county 
of  Middlesex,  Oent.,for  his  invention  of  improvements 
in  machinery  for  manufacturing  and  producing  velvets 
and  certain  other  fabrics, — [Sealed  18th  June,  1836.] 

A  MODE  of  weaving  two  pieces  of  piled  fabrip  (such  as 
velvet)  at  one  operation,  face  to  face,  the  warp,  constituting 
the  pile  of  both,  being  placed  between  the  ground  warps^ 
and,  by  the  action  of  the  beadles,  carried  up  and  down,  so 
as  to  connect  the  two  fabrics  together,  constituted  the  sub- 
ject of  a  patent,  granted  to  Stephen  Wilson,  of  Streatham, 
in  the  county  of  Surrey,  Esq.,  dated  7th  October,  18S4, 
(see  Vol.  XI.,  p.  129,  of  our  First  Series.)  The  two  fabrics 
having  been  thus  produced  in  conjunction,  as  Siamese 
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twins,  required  to  be  cut  ssunder,  by  passing  a  knife 
through  the  connecting  threads,  which  separated  the  fabrics, 
and  left  them  both  with  an  erect  pile  on  tlieir  surfaces. 

To  this  mode  of  weaving  velvets  and  other  piled  fabrics, 
the  present  invention  applies,  and  consists  in  a  machine, 
by  means  of  which  a  knife-blade  or  lancet  is  made  to  tra- 
verse  to  and  fro,  in  horizontal  directions,  between  the  two 
fabrics,  for  the  purpose  of  cutting  them  asunder,  as  the 
process  of  weaving  goes  on. 

There  are  two  breast-beams  in  the  loom,  and  between 
these  the  knife  lies  upon  a  horizontal  frame,  and  it  is 
worked  to  and  fro  by  reciprocating  cords,  connected  to  the 
swinging  lathe  of  a  power  loom. — [InroUed  in  the  InroU 
meni  Office,  December,  1836.] 


To  Orlando  Jones,  of  the  City-road,  in  the  county  of 
Middlesex,  accountant,  for  improvements  in  treating 
or  operating  on  farinaceous  matters,  to  obtain  starch 
and  other  products,  and  in  the  man$ffacture  qf  starch, 
—[Sealed  SOth  AprU,  1840.] 

This  invention  consists  in  manufacturing  starch  from  rice 
and  other  farinaceous  matters,  by  submitting  such  matters 
to  a  caustic  alkaline  process,  and  also  in  obtaining,  by  that 
means,  other  products  besides  the  starch. 

In  carrying  out  this  invention,  the  patentee  employs  five 
sorts  of  vessels,  viz..  No.  1, — vessels  of  tinned  iron  or  cop- 
per, or  of  stone  ware,  in  which  the  rice  is  macerated  in  a 
caustic  alkaline  solution,  and  is  washed  after  maceration. 
No.  2, — vessels  of  tinned  iron  or  copper,  or  of  stone  ware, 
in  which  the  rice-flour  is  macerated  in  a  caustic  alkaline 
solution.     No.  S, — wooden  vessels,  in  which  the  deposition 
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of  the  atarch  is  effected.  No.  4, — wooden  vessels,  in  whicb 
the  gluten  and  other  matters,  combined  with  the  caustid 
alkaline  solution,  are  precipitated.  No.  5, — ^wooden  yes-> 
sels,  for  containing  the  water  used  for  washing  the  rice. 

The  mode  of  manufacturing  starch  from  rice,  is  as  fol<* 
lows: — In  one  of  the  vessels,  No.  1,  a  quantity  of  rice  is 
placed,  and  macerated  for  from  twenty  to  twenty-foux* 
hours  in  a  caustic  alkaline  solution,  composed  of  two  hun* 
dred  grains  of  caustic  soda  or  potash  to  a  gallon  of  water^ 
and  used  in  the  proportions  of  fifty  gallons  of  the  solution 
to  one  hundred  pounds  of  rice.  After  the  rice  has  been 
sufficiently  macerated,  the  alkaline  solution  is  drawn  off 
into  a  vessel.  No.  4,  and  as  much  cold  water  is  poured 
upon  the  rice  as  will  be  equal  to  double  the  quantity  of  the 
solution  drawn  off.  The  rice  and  water  are  then  well 
stirred,  for  the  purpose  of  washing  the  former^  and  the 
water  is  drawn  off  into  a  vessel.  No.  5.  The  rice  is  re-* 
moved  into  sieves  to  drain,  and  is  after  that  ground  into 
flour,  which  is  passed  through  a  coarse  silk  sieve. 
'  The  rice  flour  is  macerated  in  a  caustic  alkaline  solutionj 
of  the  same  strength  as  that  before  mentioned,  andcon* 
tained  in  a  vessel.  No.  2\  to  every  hundred  gallons  of 
which  solution  one  hundred  pounds  of  rice-flour  is  added> 
and  stirred  gradually  into  it,  until  it  is  uniformly  mixed ; 
and  into  this  mixture  any  deposit  from  the  water  in  which 
the  rice  was  washed,  is  put.  The  mixture  is  stirred  re«« 
{>eatedly  during  the  first  twenty-four  hours,  and  after  that 
is  permitted  to  stand,  in  order  that  the  starch  and  other 
matters  may  be  precipitated,  the  gluten  being  held  in  solu« 
tion  by  the  caustic  alkaline  liquor,  which  is  drawn  off  into 
a  vessel^  No.  4,  without  disturbing  the  starch,  by  a  tin 
syphon* 

Upon  the  deposit  in  the  vessel.  No.  S,  a  quantity  of 
water,  equal  to  double  the  quantity  of  the  alkaline  solution 
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drawn  offi  u  poared«  and  the  whole  atirred  well  up  logether ^ 
and  allowed  to  reat  for  an  houri  hj  which  time  the  fibrooa 
and  other  matters,  contained  in  the  mixture^  will  have 
settled,  carrying  with  them  a  small  portion  of  the  starchy 
but  leaving  the  greater  portion  of  the  starch  suspended  in 
the  liquor.  This  liquor  is  drawn  off  by  a  tin  syphon,  and 
passed  through  fine  silk  sieves  into  a  vessel,  No,  3 ;  and 
then  a  quantity  of  water,  equal  to  about  one-third  of  the 
starch  liquor  drawn  off,  is  poured  upon  the  remaining  de- 
posit in  the  vessel  No.  9,  and  after  being  stirred  up,  and 
the  other  matters  allowed  to  subside,  the  liquor  containing 
the  starch  is  drawn  off  by  a  syphon,  in  the  manner  just 
described;  which  process  is  repeated  until  the  whole  or 
nearly  the  whole  of  the  starch  is  drawn  off  from  the  other 
matters  contained  in  the  vessel  No*  3,  The  liquor  in  thor 
vessel  Nq.  S,  is  now  permitted  to  stand  for  about  seventy 
hours,  so  that  the  starch  may  be  deposited, — ^and  then  the 
waste  liquor  is  drawn  off,  and  the  starch  finished  in  the 
usual  manner. 

To  mal^e  starch  of  a  secondary  qvielity,  the  tice  is  mace- 
rated, washed,  &fc»,  the  same  aa  before ;  bujii  instead  ^  the 
Starch  being  drawn  o%  (while  in  ai}9peiisiQn,)  by  meana  q{ 
a  syphon,  from  ^e  othe^  mattextft  miiced.  witK  ik  vp^  the  ve^* 
9^1  NV^.  3,  th^  miztigire  is  starred  nqp,  and.  strained  throi|gl\ 
a  fin^  silk  sieve  into  th^  vessel  No.  S^.  qnd.  the  starch  ia 
finished,  as  in  the  preceding  prc^cess. 

In  order  to  make  starch  £com  wheat  or  othei  siniilaj; 
gKaip,  it  ia  ground  into  meal  in  the  usual  way»  and  mixed^ 
io,  a  vessel.  No.  S,  with  a  caustic  alkalin.e  solution,  of  tibi^ 
save  strength  as  Insfore^  in  the  proportions  o{  fiflgr  pQundl 
^f  the  meal  tP  every  hci|)di:ed  gallons,  of  the  splutioo,  being 
stirred  in  gradually  till  the  whole  is  uniformly  mixed*  The* 
%tirang  \%  oontifliued  at  int^nvala  for  twelve  bou^  apd  tj^en 
tb^  mU^ture  is  pezypitt^  tQ  stand  fc^  ay^^v  wty  hciuva  t% 
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settle.  When  the  starch  is  deposited^  the  caustic  alkaline 
liquoTi  holding  in  solution  the  gluten,  is  drawn  off  into  a 
vesseli  No.  4,  without  disturbing  the  starchi  by  means  of  a 
tin  sjphon,  and  then  upon  the  deposit  in  the  vesseli  No.  2, 
as  much  water  is  poured  as  will  be  necessary  to  pass  it 
through  the  sieves,  used  by  starch  manu&cturers,  for 
separating  the  bran,  and  the  liquor  is  run  into  a  vessel,  in 
order  to  separate  the  starch  from  the  other  matters,  as 
before  mentioned*  After  this,  the  operation  proceeds  ifi 
the  same  manner  as  when  making  rice  starch. 

In  order  to  obtain  the  gluten  of  rice,  wheat,  &c.,  for  use, 
as  much  sulphuric  acid  is  added  to  the  caustic  alkaline 
liquor  in  the  vessel,  No.  4,  holding  in  solution  the  gluten, 
as  will  neutraliise  the  alkali  contained  in  it ;  it  is  then  per- 
mitted to  stand  for  twelve  hours  to  settle ;  after  which  the 
top  liquor  is  drawn  off  by  a  syphon,  the  deposit  mixed  with 
the  same  quantiQr  of  clean  water,  allowed  to  settle,  and  the 
water  drawn  off  as  before.  The,  deposit  is  then  dried  and 
ground  into  flour,  which  may  be  mixed  with  wheaten  or 
other  flour,  and  made  into  bread,  &c* 

The  patentee  claims,  first,  the  mode  of  treating  or  ope- 
rating on  farinaceous  matters,  to  obtain  starch  and  other 
products,  especially  the  flour  or  powder  produced  from 
rice )  and  also  the  manufacture  of  starch,  by  submitting 
fiufinaiieous  matters  to  a  process  or  processes  of  caustic 
alkaline  treatment,  as  herein  described ;  and  secondly,  the 
mode  of  manu&oturing  starch  from  rice,  by  the  process  or 
processes  herein  desoribed. — [InroUed  in  tkc  Inta^lmeni 
Q^^i  October,  1840.] 
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To  William  Thomas  Berger,  of  Upper  Homerton, 
Hackney,  in  the  county  of  Middlesex ,  Gent. ^  for  im* 
provements  in  the  manufacture  of  starch. — [Sealed  S8th 
June,  1841.] 

The  first  improvement  consists  in  manufacturing  starch 
from  rice^  bj  separating  the  starch  from  the  gluten  of  the 
licei  bj  the  employment  of  an  alkaline  salt. 

The  salts  preferred  by  the  patentee^  are  the  carbonates 
of  soda  and  potash.  The  mode  of  employing  carbonate  of 
soda  is  as  follows: — One  hundred-weight  of  unground  rico» 
perfectly  free  from  husks,  is  soaked  in  water  for  two  days, 
at  the  expiration  of  which  time,  the  water  is  drawn  oS,  and 
the  rice  reduced  to  the  consistence  of  thick  cream,  by 
passing  it,  with  water,  through  levigators,  and  straining  it 
through  a  sieve,  the  meshes  of  which  are  about  sixty  to 
the  inch.  To  the  rice  thus  pperated  on,  a  solution  of  car- 
bonate of  soda,  (consisting  of  seven  pounds  of  the  carbonate, 
dissolved  in  three  gallons  and  a  half  of  water,)  is  added,  and 
the  mixture  stirred  for  half  an  hour,  after  which  it  is 
allowed  to  stand  for  fifty  or  sixty  hours,  stirring  it  every 
four  hours.  At  the  end  of  this  time,  the  stirring  is  dis- 
continued, and  the  mixture  allowed  to  stand  from  twelve 
to  eighteen  hours,  for  the  purpose  of  precipitating  the 
fitarch  and  other  matters,  and  then  the  top  liquor,  con- 
taining the  gluten,  is  drawn  off  by  a  syphon.  The  starch 
and  other  remaining  matters  are  now  stirred  up,  and  mixed 
with  another  solution  of  carbonate  of  soda,  of  the  same 
strength  and  quantity  as  the  first,  and  the  mixture  is  per- 
mitted to  remain  for  fifty  or  sixty  hours,  being  well  stirred 
once  in  every  four  hours ;  the  stirring  is  then  discontinued, 
and  after  the  starch  and  other  matters  have  settled,  the  top 
liquor,  which  contains  more  of  the  gluten,  is  drawn  off  by  a 
syphon. 
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The  precipitated  matter  is  now  stirred  up,  and  brought 
to  a  thin  state,  bj  the  addition  of  two  hundred  and  twenty- 
four  gallons  of  water,  and  is  then  pumped  slowly  into  a 
long  vat,  divided  into  three  or  more  compartments.  The 
mixture  is  pumped  into  the  first  compartment,  and  when 
that  is  full,  it  flows  over  the  partition  into  the  second 
compartment,  and  so  on,  until  it  runs  out  at  the  farthest 
end  of  the  vat ;  by  which  means,  the  heavy  refuse  particles, 
contained  in  the  mixture,  will  be  deposited  in  the  different 
compartments,  and  the  liquor  containing  the  starch  will 
come  from  the  vat  free  from  all  grit  and  refuse  matter. 
The  refuse  matter,  contained  in  the  different  compartments, 
is  now  mixed  with  another  solution  of  carbonate  of  soda, 
of  the  same  strength  and  quantity  as  the  first,  and  after 
standing  twenty-four  hours,  is  reduced  to  a  thin  state,  by 
the  addition  of  cold  water,  as  above-mentioned,  and  pumped 
carefully  through  the  vat. 

The  liquors  thus  obtained,  containing  the  starch,  remain 
in  the  vats  or  frames  in  which  they  are  received  as  they 
come  from  the  separating  vat,  until  the  starch  settles,  and 
then  the  waste  waters  are  drawn  off  by  a  syphon,  and  the 
starch  finished  in  the  usual  manner. 

The  second  improvement  consists  in  manufacturing  starch 
from  rice,  by  soaking  the  rice  in  water,  and  submitting  it 
to  fermenting  processes. 

Any  quantity  of  unground  rice,  perfectly  free  from 
husks,  is  soaked  in  water  for  fourteen  days,  and  is  after- 
wards  submitted  to  a  process,  which  the  patentee  calls 
malting;  this  process  consists  in  spreading  the  rice  from 
six  to  nine  inches  deep,  upon  a  clean  wooden  floor;  and 
allowing  it  to  remain,  (being  turned  once  or  twice  a  day,) 
until  it  is  soft  enough  to  crush  easily  betwixt  the  thumb 
and  finger.  It  is  now  reduced  to  a  pulp,  by  levigating^ 
imd  strained  through  a  sieve,  and  then  the  pulp  is  thinned, 
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by  tbe  addilion  of  two  hundred  and  twenty-four  gallons  of 
water  to  every  hundred*weight  of  rice,  and  is  pumped 
through  a  separating  ?at|  for  the  purpose  of  separating  the 
refuse  matter  from  the  liquor  containing  the  starch,  as 
described  in  the  first  improTement*  This  liquor  is  allowed 
to  remain  in  the  vats  or  frames  until  the  starch  settles,  and 
then  the  waste  water  is  drawn  off,  and  the  starch  finished 
in  the  ordinary  way. 

Instead  of  using  the  malting  process,  in  combination  with 
the  soaking  process,  the  patentee  sometimes  operates  as 
follows :— The  rice  is  soaked  in  water  as  before,  remaining 
in  it  for  fiye  or  six  weeks^  by  which  means  the  gluten  is 
decomposed,  and  held  in  solution  by  its  spontaneous  fer^ 
mentation ;  and  at  the  end  of  that  time^  the  thick  muoi*' 
laginouB  matter,  containing  the  gluten  and  other  products^ 
is  drawn  off  by  a  tap  at  the  bottom  of  the  .vessel.  Th« 
rice  is  now  converted  into  a  fine  pulp,  by  passing  it  through 
a  levigating  mill  and  sieve,  which  pulp  is  reduced  to  a  thin 
state,  by  the  addition  of  two  hundred  and  twenty-four 
gallons  of  water  to  every  hundred*weight  of  rice,  stirring 
it  well  up ;  the  pulp  is  then  pumped  through  the  separating 
vat,  and  the  starch  finished  in  the  usual  way. 

The  third  improvement  consists  in  manufacturing  starch 
firom  rice,  by  fermentation,  combined  with  the  use  of  an 
alkaline  salt. 

The  rice  is  first  fermented  and  reduced  to  a  pulp,  by 
either  of  the  processes  described  under  the  second  improve^ 
ment,  and  then  an  addition  is  made  to  it  of  a  solution  of  an 
dkaline  salt,  (by  preference  carbonate  of  soda,)  in  the  pro* 
portions  of  seven  pounds  of  the  carbonate,  dissolved  in 
three  gallons  and  a  half  of  water,  to  each  hundred-weight 
of  rice  contained  in  the  pulp.  The  mixture  is  stirred  for 
half  an  hour,  and  is  then  permitted  to  stand  for  fifty  or 
sixty  hours,  being  stirred  once  in  every  four  hours ;  at  the 
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end  of  that  time,  the  stirring  is  discontinuedi  and  the 
mixture  allowed  to  remain  from  twelve  to  eighteen  hourSf 
in  order  to  precipitate  the  starch  and  other  matters^  and 
then  the  top  liquor  is  drawn  off*  The  remaining  matter  is 
now  stirred  up  and  thinnedj  hy  the  addition  of  two  hundred 
and  twenty-four  gallons  of  water  to  every  hundred-weight 
of  rice,  and  is  then  pumped  through  the  separating  vat, 
as  hefore  meationedj  and  the  starch  finished  in  the  usual 
manner. 

The  fourth  improvement  relates  to  blueing  starch,  whe- 
ther made  from  rice  or  other  materials,  and  eonsists  in 
using  "  artificial  ultramarine"  for  that  purpose,  instead  of 
the  smalts  commonly  employed.  Previous  to  using  this 
material,  any  aeid  that  may  be  in  the  starch  is  neutralised 
by  sn  alkali,  the  ordinary  test  paper  being  employed  for 
the  purpose  of  ascertaining  when  the  acid  is  neutralized. 

The  patentee  claims,  first,  the  mode  of  manufacturing 
attsrch  from  rice,  by  the  appUcatiom  of  an  alkaline  salt» 
whereby  the  gluten  and  starch  of  rice  may  be  separated,  as 
described* 

Secondl^y.-^The  mode  of  majiufiicturing  starch  from  rice, 
\^  submitUog  grains  of  rics  to  soaking  iu  watsr,  snd  fsr^ 
men^ng  prooesses,  as  ibseribed. 

Thirdly* — The  mod»  of  mannGieturing  starch  from  rice, 
by  the  combined  amplication  of  an  aUfialine  aak,  aadi  a  pse- 
(;sss  of  &nnentatioii»  as  dsacabei 

EoQcAly. — The:  mode  of  colcMsuri^g  stecck,  by  the  apidl«» 
oation  of  aitiAsial  uknamwuiei.  as  dMcrihsd.^[/iiretfMf>  m 
tie  Ifu^oitutnt  C^ty  Oecwnksr,  t84L] 
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To  John  RidowaTi  of  Cauldon-placey  in  the  county  of 
Stafford^  china  manufacturer^  and  George  Wall,  the 
Younger^  of  the  same  place ^  Gent,^  for  certain  im" 
provetnents  in  the  mode  of  preparing  bats  of  earthen* 
tDare  and  porcelain  elat/,  and  of  forming  or  shaping 
them  into  articles  of  earthenware  and  porcelain,  and 
in  the  machinery  or  apparatus  applicable  thereto*-^ 
—[Sealed  11th  January,  1840.] 

These  improvements  consist,  firstly^  in  rolling  or  preparing 
the  ordinary  bats  of  clay,  by  mechanical  means,  instead  of 
striking  and  shaping  them  by  hand-labour^  as  heretofore 
commonly  done.  This  is  accomplished  by  passing  the 
lump  of  clay  through  a  pair  of  common  squeezing  rollers 
or  cylindersi  and  thus  causing  it  to  assume  the  required 
form  of  bat,  prior  to  being  submitted  to  the  moulds. 
Secondly,  in  a  certain  arrangement  and  construction  of 
machinery  or  apparatus,  for  the  purpose  of  forming  or 
shaping  articles  of  earthenware  or  porcelain  clays,  by 
means  of  which  a  '^  profile,"  used  in  combination  with  a 
revolving  mould,  is  caused  gradually  to  descend  upon  the 
mould,  and  form  the  article  of  manufacture,  by  self-acting 
machinery,  driven  by  steam  or  other  power,  instead  of 
being  used  by  hand,  as  now  commonly  practised. 

In  Plate  YIII.,  fig.  1,  is  a  side  elevation  of  a  machinei 
adapted  for  the  purpose  of  forming  or  shaping  articles  of 
earthenware  or  porcelain  clays,  by  the  employment  of  the 
mould  and  profile,  which  are  made  to  operate  upon  the 
clay  by  mechanical  means,  being  entirely  self-acting,  and 
capable  of  being  driven  by  steam  or  other  power ;  fig.  S| 
is  a  plan  or  horizontal  view  of  the  machine,  as  seen  from 
above ;  and  fig.  3,  is  an  end  viewj  as  seen  at  the  right-hand 
of  fig.  1. 
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The  details  of  the  machinery^  and  its  mode  of  operation » 
are  as  follow : — The  upright  side  and  cross-framing  of  the 
machinery  a,  a,  support  the  bed  or  table  b,  b,  which  tra-* 
verses  to  and  fro  upon  the  rollers  c,  e,  placed  in  bearings 
in  the  side  frames.  This  traverse  of  the  table  (being  the 
first  essential  movement  of  the  machinery)  is  accomplished 
by  means  of  the  fast  driving  pulley  d,  having  a  strap  passed 
round  it,  proceeding  from  a  steam-engine  or  other  power, 
and  being  keyed  upon  the  end  of  the  driving-shaft  e,  actu-^ 
ating  the  bevilled  wheel /*,  keyed  upon  the  same  shaft* 
The  bevilled  wheel  /,  gears  with  the  pinion  g,  upon  the 
upper  extremity  of  the  vertical  shaft  h ;  and  near  the  lower 
extremity  of  this  shaft,  a  worm  i,  drives  the  worm-wheel 
kf  k,  keyed  upon  the  cam-shaft  /,  /,  upon  which  the  grooved 
cams  1,  2f  3,  and  4,  are  also  respectively  keyed,  each  cam 
regulating  the  requisite  successive  operations  of  the  ma- 
chine. 

The  grooved  cam  1,  as  it  revolves,  moves  the  slide-rod 
m,  to  the  end  of  which  is  attached  the  radial  arm  n,  vibra* 
ting  upon  its  fulcrum  o;  the  upper  end  of  this  radial  arm  n, 
is  attached  to  the  bed  or  table,  and  thus,  as  the  cam  1, 
revolves,  the  requisite  reciprocating  traverse  of  the  table  is 
effected*  The  formation  of  the  cams  1,  S,  and  4,  are  more 
clearly  shewn  in  the  attached  views,  figs.  4,  d,  and  6. 

Now^  supposing  an  ordinary  mould,  for  forming  the 
interior  of  any  round  vessel  or  article  of  manufacture,  to 
be  placed  upon  the  feeding-table  b,  i,  about  the  place 
shewn  by  (  *  )  in  the  figures  1  and  3,  and  so  that  the  centre 
of  its  base  shall  be  over  the  centre  of  the  aperture  cut  in 
the  table,  and  also  shewn  at  (  * ),  and  a  rolled  bat  of  clay 
placed  upon  it,  by  a  proper  tool  for  the  purpose  ;  then,  as 
the  cam  I,  revolves,  and  the  table  traverses  in  the  direction 
of  the  arrow,  it  will  convey  the  mould  to  the  spring  folding 
doors  of  the  "  slurry-box*'  p,  and  as  soon  as  the  mould  is, 
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by  the  action  of  the  table,  pressed  against  them  they  will 
open,  and  the  mould  will  be  conveyed  by  the  table  until  it 
arrives  exactly  over  the  vertical  spindle  q,  q,  the  spring 
doors  having  closed,  leaving  the  mould  within  the  slurry- 
box.  The  cam  2,  now  comes  into  operation,  as  it  revolves 
with  the  cam-shaft,  and  the  excentric  groove,  formed  on 
its  face,  slides  the  bar  r,  which  has  the  inclined  plane  s, 
formed  upon  its  extremity,  which  immediately  lifts  the 
foot-step  or  bearing  of  the  spindle  q,  and  forces  the  spindle 
upwards  into  the  mould  (*,)  just  brought  over  it,  and  lifts 
the  mould  from  the  table. 

Immediately  the  cams  1,  and  2,  have  thus  caused  the 
mould  and  spindle  to  assume  these  positions,  the  excentric 
cam  3,  having  a  grooved  periphery,  traverses  the  strap- 
guide  /,  and  with  it  the  cross-shaft  »,  (which  has  been  run- 
ning upon  the  loose  pulley  i?,)  on  to  the  fast  pulley  tr, 
keyed  upon  the  cross-shaft  x,  x.  About  the  middle  of 
this  shaft  the  mitre-wheel  y,  gears  into  the  mitre-wheel », 
upon  the  upright  shaft  5,  upon  which  a  band-pulley  6,  and 
band  7,  driving  the  band-pulley  8,  upon  the  spindle  q^ 
causes  the  spindle,  and  with  it  the  mould  and  bat  of  clay, 
to  revolve  rapidly.  Water,  contained  in  the  tank  9,  above, 
is  now  caused  to  flow  upon  the  clay,  in  order  to  mollify  it, 
by  means  of  the  groove  10,  cut  in  the  side  of  the  table  b, 
drawing  down  the  pinion  and  rack-rod  12,  and  thus  opening 
the  cock  11. 

The  above  evolutions  of  the  machinery  having  brought 
the  mould  into  the  slurry-box,  and  caused  it  to  revolve,  and 
the  bat  of  clay  being  brought  into  a  proper  state  to  receive  its 
outer  shape  or  form,  the  cam  4,  now  comes  into  operation, — 
which,  as  it  revolves  with  the  cam-shaft,  brings  down  the 
profile  13,  having  its  fulcrum  in  the  upright  14,  by  means 
of  actuating  the  connecting-rod  15,  working  in  the  swivel 
bearing  16. 
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It  will  thus  be  perfectly  evident,  that  as  the  profile  de- 
scends and  passes  upon  the  revolving  clay  and  mould,  that 
its  outer  form  or  shape  will  be  instantly  completed,  and 
ready  to  be  removed  to  receive  the  operations  of  finishing* 
This  is  immediately  accomplished  by  the  peculiar  arrange- 
ment and  construction  of  the  cams,  which  can  be  easily 
calculated  by  the  practical  engineer;  and  at  this  position 
of  the  apparatus  the  profile  13,  will  ascend,  by  means  of 
the  revolving  cam  4,  thus  releasing  the  now  formed  article 
from  pressure.  The  spindle  q,  will  cease  to  revolve,  by 
means  of  the  revolving  cam  3,  having  passed  the  strap  n, 
upon  the  loose  pulley  r,  and  will  drop  down  out  of  the 
mould,  by  means  of  the  revolving  cam  2,  having  brought 
the  top  of  the  inclined  plane  « ,  from  under  the  foot  of  the 
spindle;  the  water-tap  closed,  and  the  feeding  table  again 
put  in  motion,  by  means  of  the  revolving-cam  1. 

The  cams  1,  S,  3,  and  4,  having  completed  one  entire 
revolution,  and  each  having  performed  its  respective  opera- 
tion, the  mould,  with  its  now  formed  article  upon  it,  only 
remains  to  be  entirely  removed  from  the  slurry-box,  in 
order  to  make  room  for  the  next  mould  and  bat  to  enter. 

This  last  operation  is  accomplished  by  means  of  a  pin  or 
stud  17,  on  the  back  of  the  cam  1,  vibrating  the  bell-crank 
lever  18,  which  works  upon  the  fulcrum  19,  and  has,  at  its 
other  arm,  a  connecting  link  ^,  which  is  connected  to  a 
short  projecting  piece,  formed  upon  the  detent-rod  21,21, 
supported  in  the  bearings  02,  22,  and  furnished,  at  suitable 
intervals,  with  hooked  arms  or  detents  23,  23. 

Now,  it  will  be  seen,  that  as  the  table  b,  moves  forward, 
the  mould,  with  the  formed  article,  will  be  conveyed  out  of 
the  slurry-box  through  the  spring  folding  doors,  on  the 
opposite  side,  which  will,  like  the  former,  spring  back  and 
close  after  it^  as  soon  as  tlie  mould  has  passed  through ;  and 
the  detent  rod  SI,  being  pulled  round  one  quarter  of  a 
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reyolution,  by  means  of  the  vibration  of  the  bell-crank 
le?er,  will  allow  the  mould  to  pass  under  the  detents,  and 
proceed  forward  with  the  table. 

The  pin  17,  then  escaping  the  end  of  the  bell-crank 
lever,  the  detent  rod  will  fall  to  its  former  position,  and  the 
hook  or  detent  will  prevent  the  mould  being  carried  back- 
wards by  the  return  of  the  feeding-table.  The  next  evolu- 
tion takes  the  finished  article  and  mould  another  step,  and 
so  on  until  after  it  has  passed  the  last  detent,  which  will 
thus  convey  the  mould  into  the  hands  of  the  finishing 
operator. 

The  patentee  claims,  firstly,  rolling  or  preparing  the 
ordinary  bats  of  clay,  by  passing  them  through  rollers  or 
cylinders,  instead  of  forming  them  by  hand,  as  now  com- 
monly done  in  the  potteries;  and  secondly,  tlie  arrange- 
ment and  construction  of  machinery  or  apparatus,  for  the 
purpose  of  shaping  or  forming  articles  of  earthenware  or 
porcelain  clays,  by  means  of  a  "  profile,"  used  in  combi- 
nation with  a  revolving  mould,  or  vice  versa ;  and  also  in 
combination  with  self-acting  feeding  and  delivering  appa- 
ratus, impelled  or  driven  by  steam  or  other  power.— [/n- 
rolled  at  the  Rolls  Chapel  Office,  July,  1840.] 

Specification  drawn  by  Messn.  Newton  and  Beny. 


To  Samuel  Salisbury  Eagles,  of  Liverpool,  in  the 
county  of  Lancaster,  engineer,  for  certain  improvements 
in  obtaining  motive  power. — [Sealed  2nd  June,  1840.] 

These  improvements  in  obtaining  motive  power  consist  in 
a  certain  construction  and  arrangement  of  machinery,  ap- 
plicable to  propelling  vessels  afioat  on  seas,  rivers,  and 
canals ;  a  part  of  which  machinery  is  also  applicable  to 
propelling  carriages  on  railways,  and  on  common  roads,  and 
also  for  driving  machinery  in  general. 
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The  particular  features  of  the  inyention  may  be  consi- 
dered as  divisible  into  two  distinct  heads :  First,  a  mode  of 
propelling  vessels  on  water,  by  means  of  reciprocating 
pistons,  acting  in  open  horizontal  cylinders  placed  in  the 
stem  of  the  vessel,  below  the  surface  of  the  water,  such 
pistons  being  actuated  by  atmospheric  steam-engines,  work- 
ing horizontally,  and  at  eveiy  stroke  forcing  back  the 
volume  of  water  out  of  its  cylinder,  in  order  that,  by  the 
resistance  of  the  water,  the  vessel  shall  be  impelled  in  the 
opposite  direction ;  and  secondly,  a  mode  of  communicating 
the  impelling  power,  exerted  by  the  reciprocating  action 
of  a  pair  of  atmospheric  steam-engines  to  a  rotary  shaft, 
without  the  intervention  of  cranks. 

In  Plate  YIII.,  fig.  1,  represents  the  improved  machinery, 
in  horizontal  section,  supposed  to  be  'constructed  in  a  ship 
or  other  vessel,  o,  i,  are  steam  cylinders,  open  at  one 
end  to  the  atmosphere ;  c,  c/,  are  pistons,  properly  packed, 
so  as  to  fit  steam-tight  within  the  cylinders,  from  which 
pistons,  rods  tf,/,  extend ;  and  at  their  reverse  ends  arQ 
connected  to  other  pistons  g^  h,  working  water-tight  in 
cylinders  i,  k,  which  last  mentioned  cylinders  are  open  at 
both  ends,  their  inner  ends  to  the  atmosphere,  their  outer 
ends  to  the  water.  This  horizontal  section  is  taken  below 
the  level  of  the  water,  in  which  the  vessel  is  supposed  to  be 
floating. 

On  the  inner  edges  of  the  piston  rods  e,/,  racks  are 
formed,  which  take  into  a  toothed  horizontal  wheel  /,  for 
the  purpose  of  assisting  the  reciprocating  action  of  the 
pistons ;  that  is,  when  one  of  the  piston  rods  is  moving 
forward,  the  racks  and  toothed  wheel  may  fiuilitate  the  re- 
trograde movement  of  the  other  piston  rod,  and  vice  versa. 

Steam,  by  any  of  the  ordinary  means,  is  to  be  let  into 
the  cylinder  a,  behind  the  piston  c,  the  expansive  force  of 
which,  will  project  the  piston  c,  towards  the  open  end  of 
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the  cjlinder.  When  that  has  taken  place^  the  induction 
valve  of  the  cylinder  will  be  shut  by  the  ordinary  means, 
and  the  eduction  valve  opened,  by  which  the  steam  is  drawn 
off,  leaving  the  interior  of  the  cylinder  a,  behind  the  piston, 
in  a  state  of  partial  vacuum.  The  pressure  of  the  atmo- 
sphere through  the  open  end  of  the  cylinder,  then  acting 
against  the  face  of  the  piston,  will  force  it  back  again 
towards  the  closed  end  of  the  cylinder,  and  on  a  fresh 
supply  of  steam  being  inducted  behind  the  piaton,  the 
piston  will  be  projected  forward  as  before.  This  is  the 
ordinary  operation  of  an  atmospheric  steam-engine;  and 
when  two  cylinders  are  employed  in  conjunction,  as  in  the 
present  instance,  the  opening  of  the  induction  valve  in 
one,  will  cause  the  eduction  of  the  other  to  be  closed,  and 
hence,  the  piston  c,  and  d,  in  the  two  cylinders  a,  and  b, 
will  be  made  to  move  to  and  fro  reciprocally* 

The  mouths  or  outer  ends  of  the  other  cylinders  s,  and  i, 
being  open,  the  water  will  flow  freely  into  them,  and  occupy 
the  interiors  of  those  cylinders  up  to  the  faces  of  the  pistons 
gf  and  A ;  but  when,  by  the  reciprocating  action  of  the 
pistons  c,  and  </,  produced  as  above  described,  the  rods 
e,  and/,  are  moved  forward,  the  piston  g^  or  A,  will  be 
projected  outward,  and  displace  the  volume  of  water  from 
the  cylinder.  In  this  way,  by  the  resistance  of  the  water 
against  the  face  of  each  piston,  a  force  will  be  obtained 
which  will  impel  the  vessel  in  an  opposite  direction. 

The  horizontal  wheel  /,  is  mounted  loosely  upon  a  ver- 
tical axle,  and  enabled  to  turn  freely,  so  that  as  the  piston 
rod  e,  moves  in  one  direction,  its  teeth  taking  into  the 
wheel  /,  will  cause  that  wheel  to  revolve,  and  to  drive  the 
rod/,  in  the  opposite  direction,  so  that  the  advance  of  the 
steam  piston  c,  its  rod  e,  and  the  propelling  piston  g,  vdll 
aid  the  retrograde  movement  of  the  steam  piston  c/,  and  its 
rod/,  and  propeUing  piston  h. 
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In  applying  a  part  of  this  machinery  to  the  propelling  of 
carriages  on  railways^  and  on  common  roads,  or  for  the 
driving  of  machinery  in  general,  the  arrangement  shewn  in 
the  horizontal  view,  fig.  I,  is  adopted,  with  the  exception 
of  the  pistons  g,  and  A,  and  the  cylinder  j,  and  Ar,  and  the 
addition  of  a  pair  of  toothed  sectors,  working  vertically, 
mounted  upon  a  horizontal  shaft,  through  which  the  im- 
pelling power  is  to  be  communicated,  for  driving  the 
running  wheels  of  a  carriage,  or  the  main  driving  wheel  of 
any  other  kind  of  machinery. 

This  modification  of  the  invention  will  be  further  illus- 
trated by  the  sectional  elevation  at  fig.  2 ; — one  of  the  two 
steam  cylinders,  as  above  described,  is  shewn  at  b,  and  its 
position  at  d.  The  shafts  e,  andy*,  in  this  modification, 
have  racks  or  teeth  formed  on  their  upper  surface,  as  well 
as  upon  their  inner  edges ;  and  the  two  vertical  segment 
racks  m,  and  o,  both  take  into  these  racks  on  the  faces  of 
the  piston  rods,  and  work  loosely  upon  a  horizontal  axle  or 
shaft  91,  which  shaft  turns  freely  in  plummer  blocks  upon 
standards  p,  fixed  at  the  sides  of  the  machinery. 

The  reciprocating  action  of  the  steam  piston  c,  and  d, 
and  their  rods  e,  and/,  as  before  described,  give  a  recip- 
rocating rotaty  motion  to  the  wheel  /,  and  this  reciprocating 
rotary  motion  of  the  wheel  /,  through  the  teeth  upon  its 
&ce,  actuates  the  two  segment  racks  m,  and  o,  causing 
them  to  oscillate  as  the  steam  pistons  move  to  and  fro. 

To  each  of  the  segment  racks,  a  spring  click  r,  is  attached, 
which  takes  into  a  ratchet  s,  afilxed  to  the  horizontal  shaft 
n.  Hence,  it  vrill  be  perceived,  that  as  the  segment  rack 
moves  in  one  direction,  the  click  will  take  hold  of  the 
ratchet,  and  drive  the  shaft  round  with  it ;  but  as  it  moves 
in  the  opposite  direction,  the  spring  click  will  slide  over 
the  ratchet,  without  acting  upon  the  shaft.  As  the  two 
segment  racks  move  simultaneously,  in  opposite  directions, 
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one  of  the  clicks  is  inoperative  upon  its  ratchet ;  but  the 
other  click  is  then  driving  the  other  ratchet^  and  with  it  the 
shaft  n.  It  will  now  be  seen,  that  by  the  reciprocating 
movements  given  to  the  steam  pistons  c,  d,  their  rods  e^/f 
and  the  wheel  l,  will  be  actuatedj  and  cause  the  segment 
racks  m,  and  o>  and  their  clicks  r,  r,  to  act  upon  the 
ratchet,  and  give  such  movements  as  will  produce,  in  the 
shaft  n,  a  continuous  rotary  motion,  which  rotary  motion 
may  be  communicated  to  the  running  wheels  of  locomotive 
carriages,  or  be  applied  to  the  actuating  of  other  ma* 
chinery. — [InroUed  in  the  Petty  Bag  Office,  December, 
1840.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 


To  Peter  Fairbairk,  qf  Leeds,  in  the  county  of  York, 
engineer,  and  William  Suttill,  of  the  toum  of  New^ 
castle-upon-Tyne,  flax  spinner,  for  certain  improve- 
menis  in  drawing  flax,  hemp,  wool,  silk,  and  other 
fibrous  #tii«toiice«.— [Sealed  S6th  January,  I84I.] 

These  improvements  in  drawing  flax,  hemp,  wool,  silk^ 
and  other  fibrous  substances,  consist  in  certain  novel  con- 
structions and  arrangements  of  the  parts  of  a  machine  for 
preparing  these  fibrous  materials,  and  bringing  them  into 
the  state  of  sliver,  ready  for  the  further  process  of  drawing 
and  roving ;  by  means  of  which  improved  machinery,  the 
long  fibres  of  the  material  are  broken  into  shorter  lengths^ 
and  the  short  fibres  drawn  straight,  so  as  to  produce  nearly 
an  equality  in  the  staple  or  lengths  of  the  fibres  through- 
out the  sliver;  and  at  the  same  time  the  tow,  floss  silk, 
noils  of  wool,  or  other  loose  short  fibres  in  the  ends  of  each 
several  strick  or  hand-full  of  the  material,  is  drawn  out  of 
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the  Btrick,  and  retained  in  the  pins  of  lateral  hands  of 
heckles. 

Fig.  I,  Plate  IX.,  represents  a  longitudinal  section, 
taken  through  about  the  middle  of  the  machine.  A  trans- 
verse sectional  elevation  is  represented  in  fig.  2,  and  an 
horizontal  view  at  fig.  3 ;  the  superincumbent  rollers  being, 
in  this  last-mentioned  figure,  removed,  to  shew  the  working 
parts  below. 

Four  barrels  or  wheels  a,  a,  a,  (7,  with  double  flanges, 
are  fixed  upon  horizontal  shafts  6,  6,  which  are  made  to 
revolve  in  suitable  bearings  in  the  standard  frames.  These 
barrels  carry  two  endless  bands  of  leather  c,  c,  c,  c,  which 
have  longitudinal  rows  of  pins  inserted  in  them,  like  heckle 
points.  Between  these  two  endless  bands,  a  series  of 
transverse  heckle-bars  d,  d,  </,  working  upon  the  principle 
of  what  is  called  the  *'  screw  gill,"  travel  a  certain  distance 
along  the  middle  of  the  machine,  conducted  in  the  ordinary 
way  by  rotary  screws  or  worm-shafts  e,  e. 

A  strick  of  flax,  or  other  fibrous  material,  to  be  operated 
upon,  is  placed  transversely  across  the  machine,  as  shewn 
A^  ff  ff  ^  ^^®  horizontal  view,  fig.  3 ;  the  portions,  near 
its  ends,  being  inserted  between  the  pins  of  the  endless 
bands  c,  c. 

Narrow  rollers  g,  g^  g,  fixed  upon  a  shaft  A,  which  turns 
loosely  in  forks,  standing  up  from  the  side  frames,  (see  fig. 
1,)  bear  upon  the  ends  of  the  fibres  of  the  strick,  and  by 
their  weight  press  them  down  upon  the  endless  bands  c,  e, 
between  the  pins,  for  the  purpose  of  keeping  the  fibres 
tightly  held  and  distended  by  the  pins. 

The  fibres  in  the  middle  of  the  strick  are  then  to  be 
conducted  forward  between  two  conductors  s,  i,  to  the 
rollers  j,  i,  which  are  feeding  rollers,  leading  the  fibres  to 
the  heckle-points,  set  in  the  bars  d,  d,  of  the  gill ;  and 
these  heckle-bars,  moving  onward  at  a  speed  about  equal  to 
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the  rotary  motion  of  the  feeding-rollers^*,  i,  which  is  nearly 
ten  times  faster  than  that  of  the  lateral  bands  and  pins  c,  r, 
cause  the  fibres  of  the  material,  taken  hold  of  about  the 
middle  of  their  lengths  by  the  points  of  the  gill,  to  be 
drawn  out  from  the  pins  of  the  lateral  bands, — Cleaving  the 
tow,  floss  silk,  noils  of  wool,  or  other  short  fibres,  retained 
between  those  pins,  whilst  the  clean  fibres  are  carried  for- 
ward, by  the  gill  heckle-bars,  to  the  drawing  rollers  /,  m. 

These  drawing  rollers  /,  i?t,  revolve  above  twenty  times 
fiuter  than  the  gill  heckle-bars  travel,  which  necessarily 
cause  the  short  fibres  of  the  material  to  be  drawn  out  from 
the  pins  of  the  gill,  and  thereby  to  become  straightened; 
whilst  the  longer  fibres,  being  held  between  the  pins  of  the 
gill,  are,  by  the  draflt  of  the  rollers  /,  m,  broken  into  lengths 
nearly  equal  to  the  ratch-reach,  or  distance  between  the 
bite  of  the  drawing  rollers  and  the  retaining  points  of  the 

gill. 

The  fibres,  thus  operated  upon,  assume  the  form  or  state 
of  sliver,  on  passing  the  drawing  rollers,  which  sliver  is 
thence  conducted  through  a  trumpet  n,  and  between  the 
delivering  rollers  o,  p,  into  a  can  or  other  receptacle  below, 
for  the  purpose  of  being  taken  to  other  machinery,  where 
it  undergoes  the  second  and  third  processes  of  drawing  and 
refining. 

The  driving' power,  by  which  this  machine  is  to  be  actuated, 
is  applied  through  a  pulley  or  band,  and  rigger,  to  the 
shaft  of  the  lower  drawing  roller  f,  which  roller  /,  shoi:dd  be 
made  to  revolve  with  a  speed  of  about  one  hundred  and 
twenty  revolutions  per  minute. 

The  upper  drawing  roller  m,  turns  upon  its  axis,  merely 
by  the  friction  of  contact  between  it  and  the  periphery  of 
the  lower  roller  / ;  and,  in  order  to  produce  a  powerful 
pressure  or  bite  between  the  drawing  rollers,  the  upper  one 
is  held  down  by  weighted  levers  9,  q,  which  bear  upon  the 
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ends  of  its  axle.  By  these  means,  the  drawing  rollers 
I,  and  m,  are  actuated,  and  made  to  bring  the  fibrous  ma- 
terial through  the  machine. 

Upon  the  front  end  of  the  shaft  of  the  lower  drawing 
roller  I,  there  are  affixed  two  pinions  r,  and  s,  taking  into 
carrier  wheels,  which  communicate  the  driving  power  to 
the  other  parts  of  the  machinery. 

The  pinion  r,  gears  into  the  first  of  a  train  of  carrier 
wheels  and  pinions  1,2,  S,  on  the  front  side  of  the  ma^ 
chine ;  and  at  the  reverse  end  of  the  shaft  of  the  pinion  3, 
there  is  affixed  a  smaller  pinion  4,  (see  the  horizontal  view, 
fig.  3.)  This  pinion  4,  drives  a  wheel  5,  upon  the  axle  of 
which,  there  is  another  pinion  6,  gearing  into  a  wheel  7, 
that  gives  motion  to  the  wheel  8,  fixed  on  the  shaft  of  the 
lower  feeding  roUer.  Hence,  by  this  train  of  wheels  and 
pinions,  the  roller  i,  is  made  to  turn  with  a  speed  of  about 
one  twentieth  that  of  the  drawing  rollers  /,  m. 

The  axle  of  the  upper  feeding  roller  i,  turns  loosely  in 
forks  at  the  [sides  of  the  standard  frame,  and  is  pressed 
down  upon  the  lower  roller  f,  by  hanging  straps  and 
weighted  levers  t,  t,  the  upper  roller  turning  by  the  friction 
of  its  contact  with  the  lower  one. 

Upon  the  shaft  n,  of  the  pinion  8,  4,  above  described, 
there  are  also  two  bevil  pinions  v,  v,  affixed,  which  take 
into  similar  bevil  pinions  on  the  ends  of  the  lower  screw  or 
worm  shafts  e,  e,  by  which  the  heckle-bars  d,  d,  d,  of  the 
gill  are  worked* 

The  operation  of  the  screw  gill,  as  a  piece  of  mechanism, 
ia  so  well  known  to  fiax  spinners,  that  it  is  not  necessaiy 
particularly  to  describe  its  actions,  and  the  drawings  fully 
exhibit  the  manner  of  its  adaptation  to  this  improved  ma^ 
chine.  It  will  therefore  be  sufficient  here  to  say,  that,  by 
the  rotation  of  the  worm  shafts  e,  e,  driven  by  the  means 
described,  the  bars  d,  d,  d,  with  the  heckle  joints,  are  sue- 
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cessirely  brought  up  into  operation  through  the  fibres  of 
the  material,  and  conducted  along  the  range  of  the  worms 
or  screw-shafts  e,  e,  carrying  the  material  with  them  in  the 
way  above  explained  and  that  the  middle  parts  of  the  fibres 
are  taken  from  the  descending  heckle  bar,  by  the  driving 
rollers,  which  draw  them  out  of  the  pins,  and  by  equalizing 
the  lengths  of  the  fibres,  as  described,  deliver  the  material,  in 
the  state  of  sliver,  into  a  can  below.  It  remains  only  to  say, 
that  the  slow  progressive  movement  of  the  endless  band  and 
points  c,  e,  by  which  the  tow,  fioss,  or  noils,  at  the  ends 
of  the  stricks,  are  retained,  is  efiected  by  the  connection  of 
a  train  of  wheels,  actuated  by  the  wheel  8,  on  the  end  of 
the  shaft  of  the  lower  feeding  roller  L 

This  wheel  8,  takes  into  a  wheel  9,  turning  upon  a  stud 
fixed  in  the  back  frame  of  the  machine,  which  wheel  has  a 
pinion  on  its  boss,  taking  into  a  pinion  10;  and  another 
pinion  11,  driven  by  the  last,  taking  into  the  wheel  12, 
fixed  on  the  end  of  the  barrel  shaft  b,  gives  the  very  slow 
motion  to  the  endless  bands,  of  about  one-tenth  that  of  the 
feeding  roller  j*. 

The  pinion  s,  on  the  main  shaft  /,  takes  into  a  wheel  13, 
turning  upon  a  stud  fixed  in  the  standard  frame,  and  this 
wheel  13,  drives  a  pinion  14,  on  the  shaft  of  the  lower 
delivering  roller  o,  by  means  of  which,  the  sliver  is  con- 
ducted from  the  trumpet  and  passed  down  to  the  can 
below. 

As  the  surface  of  the  upper  drawing  roller  m,  requires 
to  be  kept  clean  from  tow  or  any  short  fibres  which  may 
attach  themselves  to  it,  a  roller  w,  covered  with  cloth  or 
felt,  is  fixed  upon  a  short  axle,  which  has  its  bearings  iu 
two  arms,  swinging  upon  a  transverse  shaft  r,  mounted  at 
the  upper  parts  of  two  standards  at,  x,  as  shewn  by  dots  in 
fig.  3.  The  weight  of  this  roller  tr,  keeps  it  down  in  con- 
tact with  the  periphery  of  the  roller  m,  and  it  is  made  to 
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revolve  by  a  pinion  18,  upon  its  axle,  g|aring  into  r«imilar 
pinion  17,  fixed  upon  the  axle  of  a  wheel  16. 

The  pinion  «,  on  the  main  driving  shaft,  takes  into  a 
carrier  wheel,  which  is  in  gear  with  the  wheel  16,  and 
hence,  the  rotation  of  the  main  shaft  /,  gives  the  required 
rotary  motion  to  the  roller  to. 

As  the  fibres  of  different  qualities  of  flax,  and  other  ma« 
terialS)  vary  considerably  in  length,  it  is  necessary  to  pro* 
vide  the  means  of  increasing  and  diminishing  the  ratch^ 
reach,  or  distance  between  the  bite  of  the  drawing  rollers 
/,  m,  and  the  holding  heckles  of  the  gill  d^  d.  For  this 
purpose,  therefore,  the  front  part  of  the  machine  is  so  con- 
structed as  to  allow  of  its  sliding  in  and  out,  horizontally, 
upon  the  main  standard  frames  ;  that  is,  the  drawing  rollers 
/,  m,  the  front  barrels  a,  ^,  and  the  delivering  rollers  o,  p^ 
with  their  appendages,  are  mounted  in  an  adjustable  frame 
y*  y*  y*  y»  ^l^i^l^  ^^  capable  of  being  slidden  forward  or 
backward  upon  the  standard,  and  when  placed  at  its  proper 
distance,  is  made  fast  by  screws. 

In  shifting  the  position  of  the  drawing  rollers,  by  sliding 
the  frame  y,  y,  with  the  front  parts  of  the  machinery, 
forward  or  backward,  as  described,  it  will  be  necessary  to 
provide  means  by  which  the  endless  bands  c,  c,  may  be 
made  to  accommodate  themselves  to  those  adjustments.  For 
this  purpose,  therefore,  the  ends  of  the  axle  6,  of  the  back 
barrels  a,  a,  are  mounted  in  sliding  bearings,  which  are 
adjustable  by  screws,  taking  into  sockets  at  the  back  end 
of  the  machine,  as  shewn  in  the  figures;  and  by  means  of 
these  screws,  the  back  barrels  a,  a,  may  be  shifled  forward 
or  backward  as  the  positions  of  the  front  parts  of  the  ma- 
chine may  require. 

The  patentees  daim,  as  the  main  feature  of  their  in- 
vention, an  arrangement  of  such  known  agents  as  will 
afford  means,  by  which  the  fibres  of  flax,  hempi  wool,  silk. 
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or  otber  fibrous  material^  placed  transversely  in  the  ma* 
chine,  may  be  drawn  from  the  middle  of  the  strick,  instead 
of  endwise,  as  heretofore,  for  the  purpose  of  breaking  the 
long  fibres  to  nearly  an  equality  of  length  with  the  short 
fibres,  and  thereby  drawing  them  into  a  sliver  of  nearly 
uniform  staple.  Also  the  adaptation  of  lateral  heckle 
points,  by  which  the  ends  of  the  strides  may  be  held, 
and  the  tow,  floss  silk,  noils  of  wool,  or  other  loose  and 
short  fibres,  drawn  out  of  the  ends  of  the  stricks  by  the 
greater  speed  of  the  feeding  rollers  and  travelling  gill-* 
heckles.*'— [InroUed  in  the  Petty  Bag  Office,  July,  1841.] 

SpecificatioQ  dnwn  by  Mmiti.  Newton  and  Berry. 


To  Miles  Berry^  of  the  Office  for  Patents^  66,  Chancery^ 
lane,  in  the  county  of  Middlesex,  patent  agent  and  dvil 
engineer,  for  an  invention  of  certain  improvements  in 
machinery  or  apparatus  for  making  or  manufacturing 
nails  and  brads, — beif^  a  communication. — [Sealed  4th 
May,  1841.] 

This  invention  of  certain  improvements  in  machinery  or 
apparatus  for  making  or  manufacturing  nails  and  brads, 
consists,  in  the  first  place,  in  the  peculiar  arrangements 
and  combinations  of  machinery  for  manufacturing  such 
articles ;  and  secondly,  in  tlie  formation  or  shaping  of  the 
cutting  tools  for  cut-nail  machinery,  so  that  the  angle  of 
the  shoulder  and  head  on  one  side  of  the  one  nail,  shall 
form  the  point  of  the  next  nail,  and  so  on. 

In  Plate  IX.,  fig.  1,  is  a  horizontal  view  of  the  improved 
arrangement  of  cut-nail  machinery ;  fig.  S,  is  a  longitudinal 
sectioui  taken  vertically  through  the  middle ;  and  fig.  3,  a 
transverse  section,  taken  vertically  also  through  the  middle 
of  fig.  1. 
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The  frame*work  which  supports  the  operative  parts' of 
the  machine  is  shewn  at  a^  a^a*^  ^b,  b,  are  the  fast  and 
loose  pullies,  by  which  motion  is  communicated ;  c,  c,  are 
two  levers  or  beams^  turning  upon  centres  aid,  d;  the 
upper  one  is  connected  to  the  lower  by  the  link  e,  e,  and 
the  latter  to  the  cranky*,  by  the  connecting  rod  gf  by  which 
means  a  reciprocating  motion  is  communicated  to  those 
levers. 

The  manner  in  which  the  levers  are  mounted,  will  be 
best  seen  in  fig.  S.  They  turn  upon  centre  pins  h,  h, 
passed  through  holes  formed  in  the  frame-work  of  the  ma« 
chine.  Upon  their  outer  ends  there  are  circular  grooves 
«,  i,  in  which  the  collars  ky  k,  formed  on  the  heads  of  the 
screws  /,  /,  work ;  these  screw-heads  are  also  provided  with 
circular  grooves  m,  m,  to  receive  the  collars  n,  n^  formed 
upon  the  centre  pins  A,  A ;  by  which  it  will  be  evident, 
that  on  turning  the  screws  /,  /,  backwards  or  forwards,  the 
centre  pins  will  advance  upon  or  recede  from  the  recipro- 
cating levers  c,  c. 

The  tools  or  cutters,  by  which  the  strip  of  metal  is  sepa- 
rated, in  order  to  form  nails  or  brads,  are  shewn  at  o,  i^ ; 
they  are  mounted  upon  the  levers  c,  c,  and  partake  of  the 
reciprocating  motion  given  thereto.  The  means  by  which 
they  are  adjusted  and  held  in  their  correct  positions,  will 
be  best  seen  in  the  section  fig.  2. 

Within  the  Ranges  of  the  levers  c,  c,  are  formed  slots 
or  grooves  p,  p»  into  which  are  passed  the  cross-pieces  g,  q^ 
which  are  provided  with  tightening  screws,  pressing  upon 
the  cutters  o,  o,  as  shewn  in  the  drawing.  At  r,  r,  are 
other  cross-pieces,  also  mounted  in  slots,  formed  in  the 
levers  e,  c,  and  furnished  with  set-screws,  acting  against 
the  ends  of  the  tools  or  cutters,  by  which  means  they  are 
pressed  forward  against  the  stop-pieces  #,  ##  formed  on  the 
inside  of  the  levers  c,  c. 
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There  are  guards  /» t,  for  the  purpose  of  preventing  the 
cut-nail  from  getting  between  the  levers  c,  c ;  and  at  u ,  u^ 
are  wedge-formed  piecesi  placed  between  the  tools  or  cut- 
ters and  the  levers  c,  c,  which  are  capable  of  being  drawn 
forwards  or  backwards,  by  the  screws  r,  r,  for  the  purpose 
of  raising  or  depressing  the  cutters  o,  o. — Xy  x,  are  set- 
sere  ws»  for  adjusting  the  cutters  in  a  transverse  direction* 

On  motion  being  communicated  to  the  cranky,  the  levers 
e,  Cf  will,  as  before  stated)  receive  a  reciprocating  motion, 
turning  upon  their  centres  at  d,  d,  by  which  means  a  top 
and  bottom  tool  or  cutter,  situated  on  opposite  sides  of 
their  centres,  will  meet  or  slightly  pass  each  other  at  every 
revolution  of  the  machine. — For,  supposing  the  crank  to 
revolve,  and  consequently  the  levers  to  vibrate  in  the  direc- 
tion of  the  arrows  fig.  2,  the  upward  motion  thereof  will 
cause  the  tools  or  cutters  o^  o*,  to  approach  each  other, 
and  cut  or  separate  the  strip  of  metal  ic,  as  shewn  in  the 
detached  figure  5 ;  but  on  the  opposite  or  downward  motion 
of  the  crank,  the  levers  turning  in  the  direction  of  the 
dotted  arrows,  will  bring  the  tools  or  cutters  o\  o*,  into 
operation,  as  shewn  in  the  detached  figure  6,  and  so  on, 
each  pair  of  cutters  coming  alternately  into  action  at  each 
half  revolution  of  the  crank /•  The  strip  of  metal  w,  w, 
intended  to  be  cut  into  brads  or  nails,  may  be  introduced 
hot  or  cold,  either  by  hand  or  other  convenient  meaiui;  but 
the  mode  preferred  is  shewn  in  figs.  2  and  S,  in  which 
ilgures  1,  1,  is  a  strong  beam  of  wood,  resting  upon  the 
frame-work  of  the  machine,  and  secured,  at  its  upper  end, 
to  the  upper  part  of  the  building.  To  this  beam  is  secured, 
by  means  of  brackets  2,  2,  the  trough  or  casing  S,  3,  which 
constitutes  a  channel  for  the  passage  of  the  strip  of  metal 
to  be  cut  into  nails  er  brads.  In  this  channel  or  trough, 
a  bar  or  rod  4*,  passes,  the  lower  end  of  which  has  a  pro- 
jecting piece  or  foot  5,  (see  fig.  2,)  its  upper  end  passing 
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through  geared  friction  rollers  6,  6*,  as  shewQ  by  dots  in 
fig.  3. 

On  the  axle  of  the  roller  6*,  is  mounted  the  worm-wheel 
7y  taking  into  the  worm  8,  upon  the  short  shaft  9^  which 
shaft  has  rotatory  motion  communicated  to  it  by  means  of 
the  pulley  10,  driven  by  a  band  from  another  pulley  11, 
upon  the  main  shaft  of  the  machine ;  by  which  means,  the 
rod  41,  is  caused  to  descend  with  a  gradual-  uniform  motion* 

The  roller  6,  turns  upon  an  axle,  mounted  in  a  box  IS, 
which  vibrates  upon  a  centre  at  13.  To  the  under  part  of 
the  box  IS,  is  connected  the  tail-lever  14,  which  is  operated 
upon  by  the  cam  15,  upon  the  upright  shaft  16,  by  which 
means  the  roller  6,  is  held  firmly  against  the  rod  4 ;  but 
on  turning  the  shaft  16,  round  a  portion  of  a  revolution, 
the  tail-lever  14,  will  fall  on  to  the  lower  portion  of  the 
cam  15,  and  allow  the  rod  4,  freely  to  ascend. 

An  arm  or  brace  17,  connects  the  rod  4, 4,  with  a  sliding 
piece  18,  which  sliding  piece  moves  freely  up  and  down  on 
a  dove-tailed  rib  19,  affixed  to  the  standard  1,  1.  The 
strip  of  metal  to  be  operated  upon,  is  first  formed  by  turn- 
ing the  edge  up  at  one  end  into  the  shape  represented  at 
fig.  7,  and  is  then  placed  under  the  foot  of  the  rod  4,  as 
shewn  in  fig.  2,  the  q[>ring-hook  39,  holding  It  securely  in 
that  position.  The  lower  end  passes  through  guides  SO,  SO, 
and  a  spring-catch  SI,  acting  against  its  edge,  presses  it 
firmly  against  the  side  of  the  trough  3,  (see  fig.  4,)  which 
is  a  view  of  that  lower  portion  of  the  feeding  apparatui 
removed  from  fig.  8. 

The  strip  of  metal  having  been  operated  upon  nearly 
throughout  its  length,  (that  is,  nearly  the  whole  cut  into 
bails,)  a  stop-piece,  affixed  to  the  sliding  plate  18,  comes  in 
contact  with  the  collar  SS,  when  the  attendant  turns  the 
handle  SS,  mounted  upon  the  upright  shaft  16,  and  thereby 
brings  the  lower  p<Nrtion  of  the  cam  15,  under  the  tail-piec? 
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t4f,  by  which  means  the  rod  4,  will  be  liberated  from  the 
pressure  of  the  roller  6,  and  may  be  moved  upwards  by  the 
handle  23,  (which  slides  loosely  upon  the  shaft  16,)  ready 
to  receive  another  length  of  metal,  to  be  operated  upon  in 
like  manner, — the  counter-balance  weight  30,  attached  by 
a  cord  to  the  sliding  piece  18,  assisting  this  operation. 

As  the  rod  4,  4,  passes  upwards,  to  receive  a  fresh  supply 
of  sheet  metal,  the  waste,  or  that  portion  which  has  re- 
mained uncut,  comes  in  contact  with  two  projecting  inclined 
planes  24,  affixed  to  the  trough  3,  as  shewn  in  fig.  2*,  by 
which  means  it  is  disengaged  from  the  spring-catch  19,  and 
is  forced  through  the  opening  25,  from  whence  it  is  con- 
veyed by  guides,  in  any  convenient  manner,  to  a  receptacle 
placed  to  receive  it. 

It  will  be  perceived,  by  inspecting  the  drawings,  that 
the  rod  4,  consists  of  two  pieces,  sliding  against  each  other 
at  26,  and  that  between  these  two  pieces  is  placed  a  spring 
27,  for  the  purpose  of  allowing  the  strip  of  metal  to  be 
stationary  at  the  moment  a  nail  or  brad  is  being  cut  there- 
from ;  which,  as  they  fall,  are  guided  by  the  plates  28,  28f 
and  pass  through  the  opening  29,  into  a  basket  or  other 
receptacle,  placed  below  to  receive  them. 

The  machinery  or  apparatus  above  described,  for  cutting 
nails  and  brads,  may  be  provided  with  cutting  dies  or  tools, 
suitably  formed,  for  producing  nails  or  brads  of  a  wedge- 
shape,  without  heads,  as  are  commonly  made;  and  also 
other  forms  of  nails  or  brads;  or  it  may  be  provided  with 
the  peculiarly-formed  cutters,  which  constitute  the  second 
head  of  this  invention. — 

This  consists,  as  before  stated,  in  so  forming  the  cutting 
tools  of  cut^nail  machinery,  that  the  head  of  one  nail  shall 
be  formed  by  two  projections,  cut  from  the  points  of  the 
two  adjoining  nails.  For  instance, — should  it  be  desired 
to  produce,  in  the  improved  machinery,  the  shape  of  nail 
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shewn  at  fig.  8,  one  pair  of  dies,  say  o^  o^,  are  formed,  as 
shewn  in  the  section,  fig.  9,  whichj  operating  upon  the 
strip  of  metal  passed  between  them,  will  cut  the  strip  into 
the  form  shewn  at  fig.  10 ;  and  when  the  next  pair  of  cut- 
ters o^,  o^,  of  the  form  shewn  in  fig.  1 1,  come  into  operation 
upon  the  metal,  as  shewn  by  dots  in  fig.  10,  they  will  cut 
off  the  nail,  as  described. 

Fig.  12,  is  a  portion  of  the  strip  of  metal,  with  the  lines 
of  division  on  it,  shewing  how  a  succession  of  nails  are  cut 
therefrom.  Instead  of  the  peculiar  form  of  nail,  shewn  at 
fig.  8,  the  sides  of  the  nail  may  be  made  straight,  until 
they  approach  the  point,  as  represented  at  fig.  13;  or  if 
desirable,  the  heads  and  points  may  be  rectangular,  as  at 
fig  14,  or  of  many  other  forms,  without  departing  from  the 
principle  of  the  peculiar  construction  of  dies,  as  above 
explained. 

The  patentee  claims,  firstly,  the  improved  arrangement 
and  construction  of  machinery  for  cutting  nails  and  brads, 
consisting  of  two  opposite  pairs  of  cutters,  having  a  reci- 
procating motion,  as  above  described;  and  secondly,  so 
shaping  the  cutting  dies  or  tools  of  cut-nail  machines,  as  to 
enable  them  to  produce  nails  or  brads,  having  heads  formed 
by  two  projections  cut  from  the  ends  or  points  of  the  two 
adjoining  nails.— [/uro/ferf  in  the  Petti/  Bag  Office,  No- 
vember, 1841.]. 

Specification  drawn  by  Messrs.  Newton  and  Berry. 


To  Alphonse  Rene  Le  Mire  de  Normandy,  of  Red- 
cross-square,  Cripplegate,  Doctor  of  Medicine,  for 
certain  improvements  in  the  manufacture  of  soap^r^, 
[Sealed  8th  September,  1841.] 

This  invention  is  for  the  purpose  of  rendering  soap  cheaper, 
and  making  it  of  such  a  consistency  as  may  be  required ; 
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it  eonsists  in  introducing  into  soapi  manufactured  in  the 
usual  waji  the  salts  of  potash  or  soda,  generally,  but  more 
particularly  the  sulphates  and  carbonates  of  potash  and 
soda.  These  substances  are  introduced  into  the  soap  (when 
the  saponifying  process  is  complete,  and  it  is  ready  to  be 
cleansed)  either  in  the  solid  state,  in  pulverized  masses,  in 
the  state  of  crystals,  or  in  the  state  of  crystals  melted  in 
their  water  of  crystallization,  or  else  dissolved  in  steam  or 
water. 

The  quantities  of  the  salts  of  potash  or  soda  used  to 
erery  eighty  pounds  of  soap,  are  twenty-eight  pounds  of 
sulphate  of  soda,  and  four  pounds  of  carbonate  of  soda  or 
potash,  or  two  pounds  of  each  of  these  last  substances ;  if 
the  substances  are  used  singly,  then  the  quantities  are 
thirty-two  pounds  of  sulphate  of  soda,  or  fifteen  pounds  of 
sulphate  or  carbonate  of  potash,  or  ten  pounds  of  carbonate 
of  soda. 

When  the  process  of  saponification  is  complete,  and  the 
soap  in  a  hot  and  liquid  state,  is  turned  over  into  the 
cleansing  copper,  the  salts,  in  the  proportions  above  men- 
tioned, are  thrown  into  it,  and  the  whole  thoroughly  mixed 
together ;  the  soap  is  then  removed  from  the  copper  and 
poured  into  the  frames  to  cool. 

If  the  salts  are  lued  in  a  liquid  state,  they  are  dissolved 
in  their  own  water  of  crystallization,  or  in  steam,  or  by 
boiling  water,  and  are  then  mixed  with  the  soap,  as  before 
mentioned. 

The  patentee  claims  the  introducing  into  soap,  already 
manufactured,  or  in  process  of  manufacture,  the  salts  and 
compounds  of  potash  and  soda,  hereinbefore  mentioned.— 
[Inrotted  in  the  Inrolment  Office^  March,  1842.] 
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OBSERVATIONS  ON  CHEMICAL  COMBINATION ; 

BY    ANDEEW    URE,    M.  D.,    F.  E.  S.,  8iC.,  PROFESSOR  OF  CHEMISTRY, 

AND   ANALYTICAL    CHEMIST. 


That  species  of  chemical  affinity,  which  has  been  called  pre* 
disposing,  seems  to  be  of  too  metaphysical  a  nature  to  admit  of 
an  intelligible  explanation.  The  following  example  will  illustrate 
my  meaning^ — 

When  a  piece  of  zinc  or  iron  is  immersed  in  water,  freed  from 
air  by  being  placed  under  the  receiver  of  an  air  pump,  or  by 
prolonged  ebullition,  the  metal  suffers  no  change,  because,  it  is 
said,  the  affinity  of  the  oxygen  for  the  hydrogen  of  the  water,  is 
greater  than  the  affinity  of  the  oxygen  for  the  metal.  But  if,  now, 
a  little  sulphuric  acid  be  added  to  the  water,  the  play  of  the 
affinities  is  changed.  The  acid  has  a  powerful  attraction  for  the 
metal  in  combination  with  oxygen,  (as  an  oxide,)  and  this  active 
affinity,  joined  to  the  previous  dormant  affinity  of  the  metal,  for 
oxygen,  constitute,  together,  a  divellent  force,  which  overcomes 
the  quiescent  affinity  between  the  oxygen  and  the  hydrogen* 
which  the  metal  could  not  accomplish  by  itself.  The  hydrogeq 
is  therefore  led  without  a  partner,  and  is  disengaged  in  the 
gaseous  form,  while  sulphated  oxide  of  iron  or  sine  remains  dis- 
solved in  the  water. 

Such  is  the  explanation  which  has  been  given  by  Berthollet, 
Berzelius,  and  other  distinguished  chemical  philosophers,  of  what 
is  rather  metaphorically  termed  predisposing  affinity ;  they  con- 
ceive a  substance  (the  metallic  oxide)  to  be  efficient  or  operative 
as  a  cause  of  change,  before  that  substance  has  come  into  exist- 
ence. They  thus  seem  to  endow  brute  matter  with  intellectual 
foresight,  and  represent  it  acting  as  if  animated  by  predisposing 
wishes  to  bring  about  a  new  arrangement  of  chemical  matrimony. 
Here  is  certainly  no  just  explanation  of  the  physical  phenomena. 
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It  has  been  long  observed,  but  never  till  lately  deliberately 
investigated,  that  a  certain  class  of  feeble  combinations,  placed 
in  corpuscular  contact,  or  even  merely  in  presence  of  each  other, 
(juitapositionfj  become  decomposed  or  transformed  into  totally 
different  compounds,  without  the  exciting  body  entering  into  any 
of  the  new  products,  or  giving  up  any  of  its  constituent  princi- 
ples to  them. 

Berzelius,  who  first  attempted  to  explain  this  curious  pheno- 
menon, accounts  for  it  rather  by  the  invention  of  a  name  than  by 
an  inductive  reason.  He  assigns  its  origin  to  a  new  and  peculiar 
chemical  power,  which  he  calls  the  caialyiicy  or  catalysis^  disso- 
lution or  disintegration.  He  compares  its  agency  to  that  of 
organization,  in  preparing  the  principles  necessary  for  the  exis- 
tence of  the  animal  body,  such  as  the  blood,  the  bile,  &c.,  out  of 
the  aliments.  Of  this  phenomenon  we  have  examples  in  sugar, 
when  placed  in  contact  with  a  ferment  and  water,  being  decom- 
posed within  itself  into  carbonic  acid  and  alcohol ;  in  amygdaline, 
when  placed  in  contact  with  emulsine,  (two  principles  of  bitter 
almond,)  into  prussic  acid  and  essential  oil  of  almonds ;  in  the 
deutoxide  of  hydrogen,  when  in  contact  with  a  particle  of  pe- 
roxide of  manganese,  being  decomposed  into  oxygen  and  water ; 
as  also  in  boiling  syrup,  so  thick  as  to  form  crusty  bubbles, 
becoming  as  thin  as  water,  by  the  addition  of  only  one-thousandth 
part  of  oxalic  acid,  while  the  sugar  loses  its  crystallizing  power. 

The  most  striking  circumstance  in  the  decomposition  of  oxy- 
genated water,  and  which  places  it  beyond  the  pale  of  ordinary 
chemical  phenomena,  is  the  simultaneous  reduction  of  certain 
metallic  oxides,  in  contact  with  it,  at  the  moment  when  it  gives 
out  one  half  of  its  oxygen.  This  happens  not  only  to  the  oxide 
of  silver,  but  to  the  peroxide  of  lead,  and  other  oxides  which 
retain  the  whole  or  certain  proportions  of  their  oxygen  with  a 
feeble  force;  while  certain  oxides,  which  retain  their  oxygen 
obstinately,  simply  decompose  the  oxygenated  water  by  contact, 
without  suffering  any  change  themselves  :  the  oxide  of  silver,  at 
the  instant  of  the  water  giving  off  the  half  of  its  oxygen,  is  re- 
duced to  the  metallic  state  by  the  disengagement ;  but  in  like 
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circumstances,  the  peroxide  of  lead  parts  with  only  one-half  of 
its  oxygen. 

Liebig  rejects  the  term  of  catalysis,  with  its  pretended  expla- 
nation, and  ascribes  the  above  and  similar  phenomena  to  the 
power  which  bodies,  in  a  peculiar  molecular  state  of  repose  or 
commotion,  have  to  impart,  by  contact  alone,  the  same  state  to 
certain  other  bodies,  whereby  intestine  changes  ensue  in  the  form 
and  composition.  Thus,  in  the  case  of  many  saline  solutions, 
saturated  in  the  hot  state  and  carefully  cooled,  the  force  of  cohe- 
sion remains  in  abeyance  or  suspended,  till  the  slightest  tremor 
be  given  to  the  liquid,  or  till  a  grain  of  sand  or  crystalline  par- 
ticle be  brought  into  contact  with  its  surface,  when,  from  that 
point  as  a  centre,  rays  of  crystals  shoot  out  in  all  directions,  and 
the  liquid  is  spedily  solidified  with  the  evolution  of  caloric. 
Water,  cooled  below  the  freezing  point  in  narrow-mouthed  ves- 
sels, exhibits  the  same  phenomena.  Thus  also,  if  a  dilute  solu- 
tion of  a  salt  of  potassa,  nitre  for  example,  be  mixed  with  a 
solution  of  tartaric  acid,  and  left  to  repose,  it  affords  no  sign  of 
change;  but  whenever  the  mixture  is  agitated,  the  liquid  becomes 
immediately  turbid,  and  lets  fall  a  crystalline  precipitate  of  cream 
of  tartar.  The  solution  of  a  magnesian  salt,  which  remains  un- 
clouded afler  the  addition  of  phosphate  of  ammonia,  deposits  the 
double  phosphate  of  magnesia  and  ammonia,  at  every  point  of 
the  vessel  rubbed  with  a  glass  rod. 

The  new  law  assigned  by  Liebig  to  govern  these  phenomena, 
may  be  thus  stated : — Every  body  which  is  in  a  state  of  decom- 
position, or  in  other  words,  every  body,  the  equilibrium  of  whose 
elements  is  disturbed,  whose  molecules  are  therefore  in  a  state 
of  commotion,  is  able  to  impart  a  like '  state  of  commotion  to 
another  compound  iu  contact,  whereby  chemical  unions  and  dis- 
unions result,  and  in  which  the  elements  are  grouped  in  new 
directions,  according  to  their  peculiar  attractions.  In  a  com- 
pound liable  to  this  intestine  change,  by  the  infection  as  it  were 
of  another  changing  body,  the  elements  must  necessarily  be 
associated  by  a  feeble  force  of  affinity.  The  substance  inductive 
of  these  decompositions,  does  not  act  by  virtue  of  its  peculiar 
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chemical  nature,  (Ltehig^)  but  simply  because  it  is  the  prtmum 
mohtUy  or  first  spring  of  an  action,  which  extends  beyond  the 
sphere  of  its  own  decomposition. 

The  derangement  of  equilibrium  may  be  caused,  not  only  by 
contact  with  a  foreign  body  in  a  quiescent  state,  and  by  the  influ- 
ence of  a  body  actually  undergoing  metamorphosis,  but  also  by 
heat.  A  combustible  body,  placed  in  contact  with  another  burn- 
ing body,  enters  into  combustion,  though  it  would  not  by  itself 
bum  in  air,  even  when  heated  to  the  same  temperature.  Thus 
also  platinum,  when  alloyed  with  silver,  dissolves  in  nitric  acid, 
though  it  would  not  do  so  by  itself.  Nitrogen  alone  cannot,  by 
means  of  heat,  be  combined  with  oxygen,  so  as  to  form  nitric 
acid;  but  when  it  is  mixed  with  hydrogen,  it  may  then  be 
burned  in  oxygen  or  the  atmospheric  air,  with  the  production  of 
aquafortis. 

Berzelius  has  endeavoured  to  show  that  some  fallacy  exists  in 
these  instances  adduced  by  Liebig,  in  proof  and  illustration  o£  his 
new  doctrine  of  inductive  chemical  action.  Platinum  dissolves 
indeed  in  nitric  acid,  when  associated  with  silver,  but  not  when 
alloyed  with  iron,  zinc,  copper,  or  mercury.  Some  other  cause 
must  therefore  be  assigned  for  the  first  phenomenon.  The  pe-> 
roxide  of  manganese  does  not  give  up  its  second  proportion  of 
oxygen  to  oxygenated  water,  though  this  is  loosely  combined, 
while  that  of  silver,  parts  with  the  whole  of  its  oxygen  in  the 
same  circumstance. 

Finally,  the  transfonnation  of  nitrogen  into  nitric  acid,  through 
the  intervention  of  hydrogen,  is  determined  by  the  possibility  of 
thereby  forming  the  hydrated  acid ;  and  th«  elements  of  nitric 
acid  cannot  exist  in  union  without  a  base^  such  as  water  or  a 
metal.  What  is  called  nitric  ether,  contains  nitrous  add,  which 
can  exist  without  water. 

The  above  examples  cannot  be  held  sufficient  to  demonstrate 
that  a  body,  when  in  a  certain  state  of  chemical  activity,  will  im- 
part a  like  chemical  activity  to  another  body,  which  would  have 
otherwise  persisted  m  its  inactive  stale*  either  in  virtue  of  the 
affinity  or  inertia  of  its  moleccdes.    But,  certainly,  other  pheno- 
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mena,  such  as  fermentation,  eremacausis,  and  dry-rot,  render 
the  existence  of  that  force  more  than  probahle.  If  this  action, 
due  to  contact,  be  called  the  metastatic  force,  the  opinions  of 
Berzelius  and  Liebig  will  be  reconciled ;  it  may  indeed  be  re- 
garded as  far  more  widely  operative  than  is  commonly  supposed, 
for  it  will  be  very  difficult  to  prove,  that  it  has  not  a  share  in 
very  many  chemical  metamorphoses,  especially  in  those  of  the 
organic  compounds.  We  ought,  nevertheless,  to  weigh  well  the 
evil  of  introducing  into  an  exact  science,  like  chemistry,  any 
diing  like  occult  causes,  which  are  little  better  than  nick-names ; 
for  while  we  thus  fancy  we  comprehend  the  essence  of  a  power, 
we  turn  away  our  enquiries  from  its  still  "hidden  nature,  and  thus 
postpone  the  period  of  its  just  explication. 


REPORT  OF  THE  DIRECTORS   OF    THE 
THAMES  TUNNEL  COMPANY, 

TO   THE 

General  Assembly  of  Proprietors  held  at  the  London  Tavern, 

on  the  1st  day  of  March,  1842. 


Gentlemen, 

Your  Directors,  with  no  ordinary  satisfaction,  once  more  meet 
the  General  Assembly  of  the  Proprietors  of  the  Thames  Tunnel, 
to  announce  to  them  the  near  completion  of  this  great  work. 

The  entire  brickwork  of  the  horizontal  roadways,  and  the  two 
shafts  for  the  footway  descents  have,  in  the  course  of  the  last 
year,  been  safely  completed. 

The  entire  brick  structure,  therefore,  of  the  Tunnel,  uniting 
the  two  opposite  shores  of  the  Thames,  is  now  wholly  completed* 
requiring  only  works  of  an  ordinary  character,  to  speedily  adapt 
it  for  public  use. 

The  staircases  of  the  two  shafts  for  foot  passengers  have  been 
contracted  for  by  Messrs.  Grissel  and  Peto,  and  will  be  completed 
in  a  few  months,  when  the  Tunnel  will  be  forthwith  opened  to 
the  public  as  a  thoroughfare. 

VOL.  XX.  2  c 
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Your  directors  must  also  express  their  satisfaction  at  tfie 
strong  and  durable  character  of  the  work,  notwithstanding  the 
trials  it  has  undergone  by  the  repeated  irruptions  of  the  River, 
and  the  loose  and  dangerous  nature  of  the  ground  through  which 
the  work  of  excavation  and  of  construction  has  been  carried  on* 
The  brickwork  remains  perfectly  solid  and  secure  in  all  parts. 
Once  erected  under  the  protection  of  the  Shield,  it  has  never 
given  way  in  the  slightest  degree ;  nor  has  a  step  in  advance, 
once  gained,  and  secured  by  brickwork,  ever  had  to  be  recon- 
structed, even  though  newly  done  and  exposed  to  the  utmost 
fury  of  the  torrents  of  irruptions. 

Your  directors  deem'  it  their  duty  to  state  this,  because  it 
furnishes  an  explanation  both  of  the  cost  and  of  the  delay  of  the 
work. 

In  an  enterprise  of  this  description,  under  a  deep  navigable 
tidal  river,  intended  to  serve  for  ages  as  a  daily  thoroughfare  for 
thousands,  they  have  fuUy  entered  into  the  views  of  their  en- 
gineer so  to  build  the  structure,  as  to  admit  of  no  doubt  of  its 
stability.  Your  directors  have  before  stated  to  the  proprietors 
their  reasons  for  thinking,  that  but  for  the  condition  imposed 
upon  them,  when  the  Loan  of  Exchequer  Bills  was  made,  they 
could  have  completed  the  work  for  a  less  sum  than  that  which 
has  been  expended,  and  as  securely.  Of  that  condition  they  do 
not  complain ;  because  from  the  peculiar  nature  of  the  work 
upon  the  security  of  which  the  Loan  was  made,  they  were  bound 
to  secure  the  most  hazardous  portion  of  it,  before  any  part  of 
the  Loan  was  expended  upon  the  purchase  of  the  property  on 
the  Middlesex  shore  ;  and  as  the  whole  horizontal  shafl  was  con- 
sidered to  come  within  this  description,  the  engineer  was  obliged 
to  carry  on  the  works  as  continuously  as  the  state  of  the  ground 
would  permit,  from  south  to  north.  Your  directors  explained 
this  in  their  report  of  1839,  as  foUows : 

**  It  had  been  found  by  experience  that  the  attempt  to  continue 
the  work  of  excavation  when  the  soil  was  peculiarly  loose  and 
disturbed,  was  disadvantageous,  inasmuch  as  the  cost  of  the  work 
was  enhanced,  without  a  proportionate  progress,  and  that  an 
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occasional  siupenaion  of  this  portion  of  the  work  was  even 
favourable  to  its  ultimate  progress,  inasmuch  as  during  that  timei 
the  ground  became  naturally  consolidated^  and  more  easily  and 
safely  excavated.  In  order,  however,  to  prevent  any  loss  to  the 
Company,  whenever  it  was  necessary  to  stop  the  advance  of  the 
Shield,  Mr.  Brunei  proposed  to  commence  the  work  on  the  north 
side  of  the  river,  with  a  view  to  ensure  employment  for  the  men 
above,  when  their  labours  were  suspended  below  ground*  Thus, 
though  the  work  was  to  be  suspended  in  one  part,  it  was  intended 
to  be  progressing  in  another,  and  the  whole  establishment  was  to 
be  kept  in  constant  employment,  to  the  manifest  advantage  of  the 
public  and  the  proprietor^. 

''This  plan  was,  however,  abandoned  with  regret,  upon  its 
being  considered  to  be  inconsistent  with  the  condition  under  which 
the  public  money  was  granted,  vis.,  that  '  the  most  hazardous 
part  of  the  work'  should  be  first  finished,  before  any  other  por« 
tion  was  commenced." 

The  directors  now  repeat  their  conviction,  firom  their  further 
experience,  that  could  they  have  adopted  the  plan  laid  before 
them  by  Sir  I.  Brunei,  the  work  would  not  only  have  been  less 
costly,  but  it  would  have  been  finished  at  an  earlier  period. 

Your  directors  have  considered  it  due  to  the  engineer,  and  to 
themselves,  to  recall  especially  this  circumstance  to  the  recoU 
lection  of  the  proprietors  at  this  time.  They  repeat,  that  they 
have  no  intention  to  complain  of  the  condition  framed  by  the 
Treasury.  Many  persons  well  qualified  to  judge,  and  many 
high  professional  authorities  entertained  an  opinion,  that  so  great 
and  so  various  were  the  natural  difficulties  to  be  overcome,  and 
so  tremendous  and  novel  the  obstacles  which  arose  in  the  course 
of  the  work,  that  even  when  within  a  short  distance  of  the  Mid- 
dlesex shore,  no  engineerii^  skill  nor  invention  would  overcome 
tbem. 

The  work  is  now,  however,  all  but  completed.  The  high 
respectability  of  the  contractors  is  a  guarantee  for  the  finishing 
of  that  portion  of  the  work  now  entrusted  (under  the  superin- 
tendence of  Sir  I.  Brunei)  to  them ;  and  in  a  very  short  period 
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of  time,  this  most  difficult  and  quite  unprecedented  undertaking, 
at  a  point  where  no  bridge  could  have  been  erected,  but  where  a 
communication  between  the  two  sides  of  the  river  was  much 
wanted,  will  be  opened  to  the  public ; — a  monument  not  only  of 
the  science  and  perseverance  of  the  engineer,  but  of  the  spirit 
and  enterprise  of  the  country ; — and  beneath  the  Thames,  a  safe 
and  commodious  thoroughfare  will  be  established,  through  which, 
however,  few  who  pass  will  be  able  fully  to  appreciate  the  labor, 
anxiety,  and  genius  required  to  accomplish  it. 

Your  directors  have  endeavoured,  fiuthfully  to  the  proprietors 
and  to  the  public,  to  discharge  the  arduous  duty  they  have  had 
at  times  to  perform.  The  expense,  difficulties,  and  delays  of  the 
work,  have  compelled  them  frequently  to  ponder  well  over  its 
progress,  especially  at  those  moments  when  the  opinions  of  prac- 
tical and  competent  judges  were  opposed  to  their  own.  They 
have  never  themselves  been  discouraged,  nor  have  they  ever 
found  the  resources  of  their  engineer  to  fail,  even  under  ap- 
parently insuperable  difficulties.  Your  directors,  in  thus  bearing 
their  testimony  to  Sir.  I.  Brunei,  must  not  forget  to  discharge 
another  pleasing  duty,  in  recording  also  that  they,  equally  with 
the  chief  engineer,  have  been  most  zealously  and  ably  seconded 
by  Mr.  Page,  the  acting  engineer  and  the  assistants,  and  no  less 
so  in  another  department  by  Mr.  Charlier,  the  clerk  of  the  com- 
pany, of  whose  zeal  and  energy  they  cannot  speak  too  strongly. 

Neither  can  they  close  this  report  without  acknowledging,  as 
they  have  done  on  many  former  occasions,  the  liberal  aid  and 
encouragement  they  have  always  received  from  the  Corporation 
of  the  City  of  London,  the  Navigation  Committee,  and  their 
officers,  the  Harbour  Masters.  They  have  had,  on  many  occa- 
sions, to  ask  the  assistance  of  the  Board  of  Admiralty,  which  has 
always  been  most  readily  given  them.  And  lastly,  they  feel  it 
is  due  to  the  public  press,  now  that  all  the  principal  difficulties 
of  the  work  are  past,  to  state  that  they  have  received  an  honor- 
able and  disinterested  support  on  many  trying  occasions,  which 
has  materially  tended  to  encourage  them  in  the  discharge  of  their 
duty. 
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Your  directors  will  notify  to  the  proprietors,  as  soon  as  tbey 
can,  the  day  the  Tunnel  will  be  opened  to  them  in  the  first  in- 
stance, and  they  trust  that  in  bringing  thus  far  to  a  conclusion 
this  truly  national  work,  that  they  shall  receive  the  approbation 
of  their  brother  proprietors. 

Statements  of  the  receipts  and  expenditure  of  the  Company, 

for  the  year  which  ended  the  31st  December,  1841,  have  been 

prepared,  and  are  now  submitted  for  the  information  of  the. 

proprietors. 

BENJAMIN  HA  WES,  Chairman. 


iLi»t  Of  Vatetit» 

Granted  by  the  French  Government  from  the   Ist  o/  July  to 

the  SOth  of  September,  1840. 

(Continued  firom  page  66,  VoL  XX.) 

Bataille  and  Derugue,  of  Rouen,  for  a  machine  for  printing  at 

the  same  time  the  ground  and  borders  of  silk  handkerchiefs. 
Baud  de  St.  Maurice,  of  Paris,  for  bathing  tubs  in  impermeable 

tissue. 
Bavoil,  of  Paris,  for  improved  keys  for  turning  the  nuts  of  screws. 
Belleme,  of  Paris,  for  improvements  in  looms. 
Benoit,  of  Lodive,  for  a  process  to  prevent  written  paper  from 

being  bleached  and  the  ink  removed. 
Berard,  of  Paris,  for  distillation  of  resinous  matters, 
Berendor^  of  Paris,  for  a  new  pump. 
BergeroUe,  of  Sedan,  for  a  machine  for  dressing  the  boxes  of 

wheels, 
Beslay,  of  Paris,  for  improvements  in  the  drawing  and  casting 

of  zinc^ 
Billette,  of  Rouen,  for  a  spinning  machine. 
Blanchet,  Brothers,  and  Kleber,  of  Rives,  for  an  improved  roller 

for  manufacturing  paper. 
Boisselot  and  Sons,  of  Marseilles,  for  new  machinery  for  pianos. 
Bonhomme,  of  Lyons,  for  a  new  mechanical  power. 
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BoDiiefoi,  of  Sc«  Btienne,  for  a  mode  of  engraving,  m  a/to,  gun 
barrels. 

Bomitc,  of  Paris,  for  an  apparatus  for  baths  and  shower  baths. 

Bouchon*  of  Paris,  for  new  trousers  straps. 

Boudreaux,  (Mad*.)  of  Passy,  near  Paris,  for  shoes  for  workmen. 

Bottlfroy,  of  Paris,  for  a  new  manner  oi  singeing  fabrics,  by  means 
of  gas. 

Bottigaud,  of  St  Btienne,  for  improvements  in  the  locks  of  fire- 
arms. 

Bravard,  of  Paris,  for  an  improved  snap  for  jewellery. 

BreteaUf  of  Paris,  for  an  improved  lock. 

Breuil,  of  St.  Eteinne,  fo^  improvements  in  the  manufacture  of 
gun  barrels. 

Breveti  of  Pithiviers,  for  a  mechanical  billiard  table. 

Briet,  of  Paris,  for  improvements  in  the  manufacturing  of  gaseous 
liquids. 

Brisset,  of  Paris,  for  a  roller  to  be  used  in  lithographic  printing. 

Btoquet  and  Marie,  of  Paris,  for  an  improved  method  of  disin- 
fecting cesspools. 

BrosBter,  of  Paris,  for  a  new  system  of  trousers  straps. 

Bruneaux  and  Demormant,  of  Paris,  for  a  machine  for  combing 
wool. 

Brunet,  Brother  and  Sister,  of  Paris,  for  a  machine  for  thrasliing 
com. 

Brunet  and  Brigaudin,  of  Paris,  for  a  new  lock. 

Bureau  and  Gervais^  of  Vemeul,  fot  dentifrice  water. 

Burin,  of  Clermont-Ferrand,  for  a  new  produce,  called  coffee  sugar. 

Cabaret,  of  Rethel,  for  bakmg  bricks  and  lime. 

Camiron,  of  St  St^phe,  for  improvements  in  certain  instruments 
used  in  agriculture. 

Canning,  of  Paris,  for  a  new  method  oi  circulating  heat. 

Canning,  of  Paris,  for  improved  scales. 

Carrier,  of  Parisi  for  the  manufacture  of  impermeable  hats. 

De  Castro  andde  Salazar,  of  Paris,  for  new  bricks. 

Cav^  and  Lemaitre,  of  Paris,  for  a  method  of  condenamg  all  or 
part  of  the  steam  from  engines* 
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Chto^s,  of  Paris,  for  a  child's  hourrelet^  in  goose  quills. 
Chapuy  and  L'Huillier,  of  Paris,  for  mechanism   for  drawing 

window  blinds. 
Charpentier  Appart  and  Foullon,  of  Paris,  for  blinds  for  carriages. 
Chaussardy  of  Paris,  for  an  improved  fire-box. 
Cheradame,  of  Paris,  for  an  apparatus  to  receive  smoke  and 

transform  it  into  water. 
Chevalier,  of  Paris,  for  an  improved  califyer. 
Chomeau,  of  Paris,  for  a  pump  for  the  purpose  of  extracting 

syrup  from  sugar  loaves. 
Chomeau,  of  Paris,  for  a  machine  for  grinding  chocolate. 
Chosson  and  Lemoine,  (Mesdames,)  of  Paris,  for  a  new  kind  of 

cap  and  bonnet. 
Claudot,  of  Verdun,  for  an  apparatus  for  warm  air. 
Clement,  of  File  St.  Ouen,  for  a  new  bolting  apparatus,  to  be 

used  in  flour  mills. 
Cluesman,  of  Paris,  for  improvements  in  pianos. 
Coade,  of  Passy,  for  an  improved  method  of  towing  boats. 
Cocheteux,  of  Templeure,  for  a  new  tissue. 
Cointry  and  Sons,  of  Mantes,  for  a  furnace  for  carbonising  wood. 
Collas,  of  Paris,  for  improvements  in  carriages  of  aQ  kinds. 
CoUot,  of  Paris,  for  a  new  method  of  delivering  baths  at  the 

residence  of  customers. 
Cosserat,  of  Sedan,  for  an  economical  stove. 
Cote  and  Gavelle,  of  liyons,  for  an  apparatus  for  the  distributioa 

of  gas. 
Cotelle,  of  Paris,  for  a  machine  for  excavating  and  carrying  away 

earth. 
Cottiau,  of  Paris,  for  corks  for  powder  horns. 
Cousin,  of  Bordeaux,  for  a  filter  for  sugar  refiners. 
Croyset,  of  Cutz,  for  a  new  plough  and  harrow. 
Dages,  of  Paris,  for  a  preparation  of  whalebone  for  umbrellas. 
Damon,  of  Viviers,  for  a  mill  for  cutting  leaves 
Darbier,  of  Ivry,  n^r  Paiis»  for  the  application  of  bitumen  in 

the  construction  of  cellars,  aqueducts,  &c. 
Daries,  of  Paris,  for  a  mode  of  preparing  cubebs. 
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Daudeville  and  Co.,  of  St  Quentini  for  new  trimmings  for  curtains. 

David,  of  Mets,  for  improvements  in  the  rolling  of  iron. 

Deboves,  of  Paris,  for  a  new  brush. 

Debrieux,  Sons,  and  Co.,  of  Lyons,  for  a  kitchen  stove. 

Desbreux,  of  Paris,  for  improved  water-dosets. 

Delagrange  Bu^,  of  Martinique,  for  fibrous  substances  for  mak- 
ing paper,  extracted  from  the  leaves  of  the  banana  tree. 

Delarocque,  of  Luneray,  for  an  improved  loom. 

De  Delloy  d'  Avaise,  of  Paris,  for  an  improved  mill. 

Delmas,  of  Paris,  for  an  impermeable  hat. 

Debrieux,  of  Lyons,  for  an  economical  stove. 

Demichelts  and  Monnier,  of  Paris,  for  a  rotary  steam-engine. 

Denille,  of  Paris,  for  an  improved  scarifyer. 

Denuelle,  of  Paris,  for  improvements  in  manufacturing  hard- 
ware. 

Derrieq,  of  Paris,  for  typographical  printing  of  music. 

Desains,  of  Epemay,  for  an  improved  method  of  tipping  with 
iron  the  working  parts  of  wooden  shovels. 

Desains,  of  Epemay,  for  a  process  to  prevent  the  oxidation  of 
iron  wire. 

Descharops,  Jun.,  of  Rouen,  for  metrical  stays. 

Decroizilles,  of  Paris,  for  a  smoke-consuming  hearth  for  ovens, 
boilers,  &c. 

Desers,  of  Rouen,  for  an  improved  painting  brush. 

Detrez  and  Co.,  of  Wazemmes,  for  a  new  woven  fabric. 

Devisme  and  Tiesset,  of  Paris,  for  a  new  shot  bag. 

Dida,  of  Paris,  for  a  mechanical  extinguisher. 

Domergue,  Count  de  Rozet,  of  Paris,  for  a  fibrous  substance 
firom  the  bark  of  the  mulberry  tree. 

Doudan,  of  Cambrai,  for  a  new  fiibric  for  making  petticoats  with 
tourwureM. 

Doumaux  Brothers,  of  Clermont-Ferrand,  for  Persian  blinds  in 
iron. 

Dubose  Brothers,  of  Rouen,  for  a  machine  for  printing  fabrics. 
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Granted  for  SCOTLAND,  subsequent  to  February  2^nd,  ISit 


To  William  Baker,  of  Grosvenor-street,  Grosveaor-»square,  in  the 
connty  of  Middlesex,  for  certain  improvements  in  the  manu* 
facture  of  boots  and  shoes. — Sealed  23rd  February* 

George  Haden,  of  Trowbridge,  in  the  county  of  Wilts,  engineeri 
for  certain  improvements  in  apparatus  for  warming  and  ven- 
tilating buildings. — Sealed  23rd  February. 

Joseph  Henry  Tuck,  of  the  New  North  Road,  Hoxton,  in  the 
county  of  Middlesex,  engineer,  for  improvements  in  apparatus 
or  machinery  for  making  or  manufacturing  candles« — Sealed 
25th  February. 

Hugh  Lee  Pattinson,  of  Bensham  Grove,  Gateshead,  in  the  county 
of  Durham,  manufacturing  chemist,  for  improvements  in  the 
manufacture  of  white  lead,  part  of  which  improvements  are 
applicable  to  the  manufacture  of  magnesia  and  its  salts« — Sealed 
25th  February. 

Matthew  Allen,  of  High  Beech,  in  the  county  of  Essex,  Doctor 
in  Medicine,  for  an  improvement  in  producing  uneven  surfaces 
on  wood, — being  a  communication  from  abroad* — Sealed  2nd 
March. 

Thomas  Stopford  Jones,  of  Stafford-place,  Pimlico,  in  the  county 
of  Middlesex,  Gent.,  for  certain  improvements  in  machinery 
for  propelling  vessels  by  steam  or  other  power. — Sealed  2nd 
March. 

Joseph  Drew,  the  Younger,  of  St.  Peter*s  Port,  in  the  Island  of 
Guernsey,  confectioner,  for  an  improved  method  of  rolling  and 
cutting  lozenges,  and  also  for  cutting  gun  wads  and  other 
similar  substances,  by  means  of  a  certain  machine,  designed  by 
him,  and  constructed  of  divers  metals  and  wood. — Sealed  7th 
March. 
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Joseph  Garnett,  of  Haalingden,  in  the  county  of  Lancaster,  ijeff 
and  John  Mason,  of  Rochdale,  in  the  same  county,  machine 
maker,  for  certain  improvements  in  machinery  or  apparatus 
employed  in  the  manufacture  of  yams  and  doth,  and  also  for 
certain  improvements  applicable  lo  the  same, — ^being  a  com* 
munication  from  abroad. — Sealed  8th  March. 

George  Jarman,  of  Leeds,  in  the  county  of  York,  flax  and  cotton 
spinner ;  Robert  Cook,  of  Hathersage,  in  the  county  of  Derby, 
heckle  and  needle  manufacturer ;  and  Joshua  Wordsworth,  of 
'  Leeds,  aforesaid,  machine  maker, — for  certain  improvements  in 
machinery  for  spinning  flax,  hemp,  and  tow. — Sealed  9th 
March. 

James  Ions,  of  Newcastle-upon-Tyne,  Gent.,  for  improvements 
in  smelting  copper  ores. — Sealed  10th  March. 

Julius  Bordier,  of  Austin  Friars,  in  the  city  of  London,  merchant, 
for  certain  improvements  in  preparing  skins  and  hides,  and 
converting  them  into  leather, — being  a  communication  from 
abroad. — Sealed  II th  March. 

Richard  Lawrence  Sturtevant,  of  No.  42,  Church-street,  Bethnal- 
green,  in  the  county  of  Middlesex,  soap  manufacturer,  for 
certain  improvements  in  the  manu&cture  of  soap. — Sealed  14th 
March. 

William  Hickling  Burnett,  of  Ravensboume  Wood  Mills,  Deptford 
Creek,  in  the  county  of  Kent,  Gent,  for  improvements  in  ma* 
chinery  for  cutting  wood,  and  in  apparatus  connected  tlierewith, 
part  of  which  may  be  applied  to  other  purposes. — ^Sealed  14th 
March. 

George  Weldes,  of  Coleman-street,  London,  merchant,  for  im- 
provements in  the  manufacture  of  white  lead, — being  a  foreign 
communication. — Sealed  I6th  March. 
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To  William  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  connty  of  Middlesex,  civil  engineer,  for  certain 
'  improvements  in  regulating  the  flow  of  air  and  gaseous  fluids, 
— being  a  communication* — Sealed  25th  February — 6  months 

'    for  inrolment. 

Osborne  Reynolds,  of  Bel&st,  Ireland,  clerk,  for  certain  improve- 
ments in  covering  streets,  roads,  and  other  ways,  with  wood ; 
and  also  in  the  means  of  enaUing  horses  and  other  animals  to 
pass  over  such  roads  and  other  ^ppery  surfaces,  with  greater 
safety  than  heretofore* — Sealed  25th  February — 6  months  for 

'   inrolment 

John  Birkby,  of  Upper  Rawfold,  card  manufacturer,  for  im- 
provements in  the  manufacture  of  whe  cards. — Sealed  ^5th 
February — ^6  months  for  inrolment 

William  Saunders,  of  Brighton,  Sussex,  Gent,  for  improvements 
in  apparatus  employed  in  roasting  and  baking  animal  food.— > 
Sealed  25th  February — 6  months  for  inrolment 

Samuel  Morand,  of  Manchester,  merchant,  for  improvements  in 
machinery  or  apparatus  for  stretching  &brics. — Sealed  £6th 
February — 6  months  for  inrolment. 

Benjamin  Gillot,  of  Great  Saffron  Hill,  cutler,  for  improvements 
in  heating  and  ventilating. — Sealed  26th  February — 6  months 
for  inrolment 

Marc  La  Riviere,  of  London  Fields,  Hackney,  Gent.,  for  certain 
improvements  in  the  machinery  for  figure  weaving  in  silk  and 
other  fabrics. — Sealed  1st  March — 6  months  for  inrolment 

Thomas  Smith,  of  Northampton,  plumber,  for  an  improvement 
or  improvements  in  water  closets. — Sealed  1st  March — 6 
'  months  for  inrdment 
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George  Carter  Haseler,  of  Birmingham,  jeweller  and  toy-maker, 
for  improvements  in  the  tops  of  scent  bottles. — Sealed  3rd 
March — 6  months  for  inrolment. 

Edward  Slaughter,  of  Bristol,  engineer,  for  improTements  in  the 
construction  of  iron  wheels  for  railway  and  other  carriages. — 
Sealed  4th  March — 6  months  for  inrolment. 

James  Clements^  oi  Liverpool,  manufacturer  of  toys,  for  improve- 
ments in  composition  for  ornamenting  gjass  and  picture  frames* 
and  articles  for  interior  and  other  decorations ;  also  for  the 
manufacture  of  toys  and  other  fimcy  articles. — Sealed  4th 
March — 6  months  for  inrolment. 

William  Palmer,  of  Sutton-street,  Clerkenwell,  mannfiicturer,  for 
improvements  in  the  construction  of  candle  lamps. — Sealed  4th 
March — 6  months  for  inrolment. 

William  Palmer,  of  Sutton-street,  Clerkenwell,  manufacturer,  for 
improvements  in  vessels  for  making  infusions  or  decoctions, 
and  for  culinary  purposes,  and  in  apparatus  for  measuring  or 
supplying  from  vessels. — Sealed  4th  March — 6  months  for  in- 
rolment. 

Henry  Barron  Rodway,  of  Birmingham,  wine  merchant,  for  im- 
provements in  the  manufactnre  of  horse-shoes. — Sealed  7th 
March — 6  months  for  inrolment. 

Thomas  Henry  Russell,  of  Wednesbury,  Staffordshire,  iron  tube 
manufacturer,  and  Cornelius  Whitehouse,  of  the  same  place, 
for  improvements  in  the  manufacture  of  welded  iron  tubing. 
— Sealed  7th  March — 6  months  for  inrolment. 

William  Newton,  of  the  0£Bce  for  Patents,  66,  Chancery-lane, 
Middlesex,  civil  engineer,  for  an  improved  machine  or  appa- 
ratus for  weighing  various  kinds  of  articles  or  goods, — being  a 
communication. — Sealed  7th  March — 6  months  for  inrolment. 

John  Green,  Jun.,  of  Newtown,  Worcester,  farmer,  for  certain 
improvements  in  machinery  or  apparatus  for  cutting  or  re- 
ducing turnips,  mangel  wurzel,  carrots,  and  other  roots,  for  food 
for  homed  cattle,  horses,  and  other  animals. — Sealed  7th  March 
— 6  months  for  inrolment. 

John  George  Bodmer,  o£  Manchester,  engineer,  for  certain  im- 
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proTements  in  macbinery  or  apparatus  for  cleaning,  carding, 
roving,  and  spinning  cotton  and  other  fibrous  substances. — 
Sealed  7th  March — 6  months  for  inrolment. 

James  Readmaot  of  Islington,  Gent,  for  a  certain  improvement 
or  improvements  in  the  barometer. — Sealed  7th  March — 6 

.   months  for  inrolment. 

John  Duncan,  of  Great  George«street,  Westminster,  Gent*,  for 
improvements  in  machinery  for  excavating  soil,  being  a  com- 
munication.— Sealed  7th  March — 6  months  for  inrolment 

John  Warrick,  of  Lawrence  PountneyLane,  Cannon-street,  mer- 
chant, for  an  apparatus  called  a  gasosoope,  and  intended  to 
shew  the  presence  of  bi-carbureted  hydrogen  gas,  (the  gas  used 
for  lighting)  in  mines,  wells,  houses,  buildings,  rooms,  and 
vaults ;  and  consequently  to  prevent  the  ezplfsions  and  acci- 
dents liable  to  be  produced  by  the  said  gas. — Sealed  7th  March 
— 2  months  for  inrolment 

Francis  Kane,  of  Cumberland-street,  Middlesex  Hospital,  me- 
chanic, for  improvements  in  the  construction  of  fastenings  for 
the  parts  of  bedsteads  and  other  frames. — Sealed  7th  March — 
6  months  for  inrolment 

Sir  Francis  Desanges,  of  Upper  Seymour-street,  Portman-square, 
Knight,  and  Anguish  Honour  Augustus  Durant,  of  Long 
Castle,  Shropshire,  Esq.,  for  improvements  in  apparatus  for 
sweeping  and  cleansing  chimnies  or  flues,  and  extinguishing 
fires  therein,  which  they  intend  to  call  ''  ramoneur."  — Sealed 
7th  March — 6  months  for  inrolment 

Robert  Frampton,  of  Cleveland-street,  Fitzroy-square,  coach- 
maker,  for  improvements  in  the  construction  of  hinges. — Sealed 
7th  March — 6  months  for  inrolment.* 

Thomas  Hedley,  of  Newcastle-upon-Tyne,  Gent^  and  Cutfabert 
Rodham,  of  Gateshead,  Durham,  mfllwright,  for  an  improved 
apparatus  for  purifying  the  smoke,  gases,  and  other  noxious 
vapours,  arising  from  certain  fires,  stoves,  and  furnaces. — 
Sealed  8th  March — 6  mouths  for  inrolment 

William  Catford,  of  Chard,  Somersetshire,  mechanic,  for  certain 
improvements  in  roachioery  or  apparatus,  for  making  or  ma- 
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nufacturing  lace  or  other  netted  fabrics. — Sealed  8th  March — 
6  months  for  inrolment. 

Henry  Smith,  of  Liverpool,  engineer,  for  improvements  in  the 
construction  of  wheels  and  breaks  for  carriages. — Sealed  10th 
March — 6  months  for  inrolment 

Richard  Beard,  of  Earl-street,  Blackfriars,  Gent.,  for  improve- 
ments in  the  means  of  obtaining  likenesses  and  representations 

'  of  nature  and  of  other  objects. — Sealed  10th  March — 6  months 
for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  6G,  Chancery- 
lane,  Middlesex,  civil  engineer,  for  certain  improvements  in 
boilers,  furnaces,  and  steam-enginesj — being  a  communication. 
— Sealed  10th  March — 6  months  for  inrolment. 

Charles  William  Firchild,  of  Woley  Park,  Northfield,  Worces- 
tershire, farmer,  for  an  improved  propelling  apparatus,  for 
marine  and  other  purposes. — Sealed  14th  March — 6  months 
for  inrolment. 

Reuben  Partridge,  of  Cowper-street,  Finsbury,  engineer,  for  cer- 
tain improvements  in  machinery  or  apparatus  for  splitting  and 
shaping  wood  into  splints,  for  the  manufacture  of  matches  and 
other  similar  forms. — Sealed  14th  March — 6  months  for  in- 
rolment. 

Alfred  Green,  of  Sheffield,  surgical  instrument  maker,  for  certain 
improvements  in  trusses  or  surgical  bandages. — Sealed  I5th 
March — 6  months  for  inrolment. 

Edwin  Ward  Trent,  of  Old  Ford,  Bow,  rope  maker,  for  an  im- 
proved mode  of  preparing  oakum  and  other  fibrous  sub- 
stances, for  caulking  ships  and  other  vesseb. — Sealed  2l8t 
March — 6  months  for  inrolment. 

Sydney  Jessop,  of  Sheffield,  merchant,  for  an  improved  mode  of 
preparing  wrought  iron,  intended  for  wheel  tires,  rails,  and 
certain  other  articles. — Sealed  21st  March — 6  months  for  in- 
rolment. 

Zachariah  Parkes,  of  Birmingham,  manufacturer,  for  an  improved 

mode  of  preparing  wrought  iron,  intended  for  wheel  tires, 

rails,  and  certain  other  articles. — Sealed  21st  March — 6  months 
inrolment. 
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John  Clay,  of  Cottingham,  near  Hull,  Yorkshire,  and  Frederick 
Rosenbo]^,  of  Sculcoates,  Yorkshire,  Gent.,  for  improvements 
in  arranging  and  setting-up  types  for  printing. — Sealed  21st 
March — 6  months  for  inrolment. 

William  Hancock,  the  Younger,  of  Amwell-street,  Gent.,  for 
certain  improvements  in  combs  and  brushes. — Sealed  21st 
March — 6  months  for  inrolment. 

Edward  John  Dent,  of  No.  82,  Strand,  chronometer  maker,  for 
certain  improvements  in  chronometers  and  other  time-keepers. 
— Sealed  21st  March — 6  months  for  inrolment. 

William  Brockedon,  of  Queen-square,  Middlesex,  Gent.,  for  im- 
provements in  manufacturing  fibrous  materials,  for  the  cores 
of  stoppers,  to  be  coated  with  India-rubber,  and  used  for 
stopping  bottles  and  other  vessels. — ^Sealed  21st  March — 6 
months  for  inrolment. 

John  Haughton,  of  Liverpool,  clerk,  for  improvements  in  the 
method  of  affixing  certain  labels. — Sealed  21st  March — 6 
months  for  inrolment. 

William  Palmer,  of  Sutton-street,  Clerkenwell,  manufacturer,  for 
improvements  in  the  manufacture  and  preparation  of  pills  and 
some  other  articles  of  a  medicinal  or  remedial  nature. — 
Sealed  21st  March — 6  months  for  inrolment. 

Mark  Freeman,  of  Sutton  Common,  Gent.,  for  improvements  in 
the  construction  of  inkstands. — Sealed  21st  March — 6  months 
for  inrolment. 

Hobert  Hazard,  of  Clifton,  Somerset,  confectioner,  for  improve- 
ments in  apparatus  for  heating  public  and  private  buildings. — 
Sealed  21st  March — 6  months  for  inrolment 

Moses  Sperry  Beach,  of  Norfolk-street,  Strand,  printer,  for  im- 
provements in  machinery  used  for  printing  with  type,  and  in 
the  construction  of  type  for  printing, — being  a  communication. 
— Sealed  23rd  March — 6  months  for  inrolment. 
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CELESTIAL  PHENOMENA  poR  April,  1842. 


D.   H.  M. 

1  Clock  before  the  sun  4m.  Is. 
^       2>  rises  Ih.  21m.  M. 

—  }>  passes  mer.  4b.  54ro.  M. 

—  ]>  sets  8h.  26m.  M. 

—  Juno  stationary 

—  Occul «»  Sagittarii,  im.  14b.  52m. 
em.  15b.  16m. 

2  6  80   2)  in  a  or  last  quarter. 
9    1  ^  in  coni.  widi  D  dii£  of  dec. 

1.  44.  N. 
10  22  Pallas  in  conj.  with  tbe  0 
22  11  l(incoig.withtbe]>difi:ofdec. 

0  82.  S 
8  19         ^inawi'tbtbe0 

4  16  53  %*M  third  satt  wiO  im. 

5  Clock  before  the  sun  2m.  49s. 

—  D  rises  8h.  29m.  M. 

—  2>  passes  mer.  8h.  8m.  M. 

—  })  sets  Ob.  57m.  A. 
12       2>in  Apogee. 

8    9  30  §  in  conj.  with  D  difil  of  dec. 
7.  21.  S. 
14  23  Her.  in  conj.  with  the  D  di£  of 
dec.  5.  36.  S. 
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^       ])  rises  4h.  S9m.  M. 

—  ]>  passes  mer.  lib.  34m.  M. 
•-*       ]>6ets6b.  46m.  A. 

4  51   §  in  conj.  with  Her.  diC  of  dec. 

1.  58.  S. 
10  81  Ecliptic  conj.  or  %  new  moon. 
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10  18  $incoiij.witbtbe]>difi:ofdec. 

/tec 

12  6  38  ^  in  conj.  with  the  ]>  difil  of 

dec.  4.  49.  S. 

13  14  47  ll's  first  satt  will  im. 

15  Mercury  fi^A.  Oh.  11m.  dec 

1.  35.  S. 

—  Venus  R.  A.  2h.  13m.  dec.  12. 

45.  N. 
^      Mars  R.  A.  2h.  47m.  dec.  16. 
22.  N. 

—  Vesta  R.  A.  8b.  43m.  dec.  16. 
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Juno  R.  A.  16h.  43m.  dec  6. 

31.  S. 
Pallas  R.  A.  lb.  22m.  dec  3. 3.  S. 
Ceres  R.  A.  3b.  9m.  dec.  14. 

24.  N. 
Jupiter  R.  A.  19b.  33m.  dec.  21. 

45.  S. 
Saturn  R.  A.  19h.  2m.  dec.  22. 

5.  S. 
Georg.  R.  A.  23b.  46m.  dec  2. 

14.  S. 
Mercury  passes  mer.  22h.  40m. 
Venus  passes  mer.  Oh.  39m. 
Mars  passes  mer.  lb.  15m. 
Jupiter  pasaea  mer.  17h.  58m. 
Saturn  passes  mer.  17b.  26m. 
Geoi^.  passes  mer.  22b.  10m. 
Clock  before  the  sun,  Ob.  5m. 
2)  rises  7h.  8m.  M. 
>  paases  mer.  3h.  51m.  A. 
]>  sets  Mom. 
2)  in  Dor  first  quarter. 
Vesta  in  Apbelioo 
Clock  after  tbe  sun,  Im.  6b» 
^riae8,]h.  S2m.  A. 
})  passes  mer.  8h.  27m.  A. 
D  sets  2b.  46m.  M. 
^'s  first  satt  will  im. 
^^^eatest  HeL  Lat  S. 
i  in  Perigee. 
]^  stationary. 

Ecliptic  oppo.  or  Q  full  moon 
Clock  after  the  sun,  2m.  6a. 
])  rises,  8b.  39nL  A. 
2>  passes  mer.  Mom. 
J)8ets4h.  19m.M. 
Ill's  second  satt  will  im. 
%*M  first  satt  will  im. 
h  in  conj.  with  the  ^  difi*.  of  dec 

1.  26.  N. 
Jf  in  coi^.  with  Pallas,  difiL  of 

dec  11.  21.  N. 
%  in  coDJ.  with  the  ]>  di£  of 

dec.  0.  2.  N. 
$  in  the  ascending  node. 


J.  LEWTHWAITE,  Rotherbithe. 


THE 


Honlroti 


JOURNAL   AND   REPERTORY 

OF 


CONJOINED    SERIES. 

No.  CXXV. 

Vietent  i9at^ttt0. 


To  John  Clay,  of  Cotiingham,  in  the  county  of  York, 
Gent,  9  and  Frederick  Rosenborg,  of  Sculcoates,  in 
the-  county  of  York^  Gent,,  for  their  invention  of  im- 
provements in  arranging  and  setting-up   types  for 

printing.— [Sealed  27th  November,  1840.] 

This  invention  of  improvements  in  arranging  and  setting- 
up  types  for  printing,  consists  in  a  novel  construction  of 
machine,  in  v^hich  printing  types  (being  placed  in  a  certain 
order)  may  be  severally  selected  and  brought  together  for 
the  formation  of  words  and  sentences,  by  striking  keys  with 
the  finger,  in  a  similar  manner  to  playing  upon  an  organ. 

In  Plate  X.,  fig«  1,  represents  a  front  elevation  of  the 
machine ;  fig.  2,  is  an  elevation  of  the  left-hand  end  of  the 
machine,  part  of  the  wooden  frame  being  in  section ;  fig.  3, 
is  a  horizontal  view  of  the  machine,  shewing  the  parts  as 
they  would  appear  when  seen  from  above ;  and  fig.  4,  is  a 
vertical  section,  taken  through  the  middle  of  the  machine, 
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in  a  transverse  direction,  or  at  right  angles  to  fig.  1 ;  in  all 
whicli  figures  similar  letters  of  reference  point  out  the  same 
parts  of  the  mechanism. 

A  complete  font  of  types  being  provided,  of  any  size 
required,  consisting  of  upper  and  lower  case,  that  is,  capi- 
tals and  small  letters,  points,  spaces,  figures,  &c.,  both 
Roman  and  Italic,-^all  the  types  of  one  letter  or  character 
are  placed  in  similar  positions,  in  one  of  the  perpendicular 
grooves  of  the  vertical  plates  a,  or  b,  fixed  at  the  top  of 
the  machine,  and  all  the  types  of  another  letter  or  character 
in  another  perpendicular  groove  of  the  plates,  and  so  on ; 
the  types  of  all  the  letters,  points,  spaces,  figures,  &c., 
being  arranged  in  this  way  in  the  most  convenient  order 
for  use. 

The  grrooved  plates  a,  and  b,  being  thus  filled  with  letter, 
A,  A,  A,  with  capitals,  and  a,  b,  b,  with  small  letters,  &c., 
the  movements  of  the  mechanism  are  to  draw  out,  severally, 
from  the  grooved  plates,  such  letters  or  characters,  suc- 
cessively, as  are  required  for  composing  a  word  or  sentence. 

These  movements  are  efiected  by  striking,  with  the 
finger,  certain  of  the  keys  c,  c,  c,  or  d,  d,  d,  in  front  of 
the  machine ;  which  keys,  being  connected  to  levers,  per- 
form the  operations  by  the  means  about  to  be  described. 

In  the  vertical  section,  fig.  4,  will  be  best  seen  the  forms 
of  the  levers  c,  c,  c,  and  d,  d,  d,  connected  to  the  keys  c, 
and  D,  by  which  the  fingers  of  the  operator  are  enabled  to 
act  u])on  the  letters. — These  levers  e,  c,  e,  and  J,  cf,  d, 
hang  upon  fulcrum  rods  e,  e,  e,  fixed  in  the  wood  frame, 
and  at  their  reverse  ends  act  against  the  mechanism  which 
selects  and  conducts  the  types  into  the  chamber  y*,  the 
receptacle  of  the  composition. 

Let  it  be  supposed  that  the  machine  has  been  properly 
furnished  with  types.  The  compositor  places  himself  in 
front  of  the  machine,  and  presses  with  his  finger  the  par- 
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ticular  key,  answering  to  any  letter  required. — We  will 
say,  to  commence  a  sentence,  he  strikes  one  of  the  keys  c, 
which  belong  to  the  upper-^ase  or  capital  letters.  The 
hinder  parts  of  the  levers  c,  attached  to  these  keys,  are 
bent  upwards,  and  are  all  made,  at  their  upper  parts,  to 
coincide  with  each  other  exactly,  both  in  form  and  position, 
as  to  longitudinal  arrangement.  They  are  also,  each  of 
them,  weighted  by  a  tail-weight  g^  for  the  purpose  of  keep- 
ing them  to  their  proper  bearings. 

On  depressing  the  key  c,  that  part  of  the  lever  c,  which 
is  marked  A,  comes  first  into  operation  against  the  edge  of 
a  snail-formed  bar  e,  which  extends  along  the  front  of  the 
machine.-^This  bar  e,  is  capable  of  turning  on  pivots  at  its 
ends,  inserted  into  the  frame-work ;  and  from  it,  at  one 
end,  extends  a  fixed  arm  or  lever  i .  To  this  lever  or  arm  i , 
is  attached,  by  a  pin,  a  perpendicular  rod  ky  adjustable,  as 
to  its  length,  by  a  screw ;  the  operations  of  which  rod  will 
be  best  seen  in  the  fi:ont  view,  fig.  1,  or  in  the  partial  ver- 
tical section,  taken  longitudinally  through  about  the  middle 
of  the  machine,  shewn  at  fig.  5. 

The  upper  end  of  the  rod  i,  is  connected  to  a  small  arm 
/,  extending  from  a  transverse  shaft  nt,  which  shaft  is  seen 
best  in  the  horizontal  view,  fig.  8.  From  this  shaft  m,  an 
arm  n,  extends,  carrying  a  toothed  sector,  (see  figs.  1,  S, 
and  5,)  which  takes  into  a  pinion  o,  on  a  small  shaft  p. — 
This  shaft  p,  also  carries  a  toothed-wheel  q,  taking  into  a 
pinion  r,  on  the  shaft  or  axle  of  the  pulley  s.  To  this 
pulley  «,  is  made  £ast  the  two  ends  of  a  cord  /,  /,  seen  best 
in  fig.  5 ;  and  the  cord,  being  passed  over  a  carrier  pulley^', 
is  connected  to  a  sliding  piece  f,  called  the  conductor, 
(shewn  detached  at  figs.  6  and  7,)  which  is  moved  along 
the  horizontal  plane  or  channel  o,  o,  for  the  purpose  of 
conducting  the  types  severally,  after  they  have  been 
brought  into  the  channel  g,  to  the  receiver  at  the  end  of 
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the  channel,  which  receiver  answers  to  the  office  of  a  com^ 
posing-stick. 

The  farther  operation  of  the  lever  c,  by  which  the  types 
a,  are  severally  brought  out  of  the  grooved  plate  a,  on  to 
the  horizontal  plane  or  channel  o,  ready  to  be  acted  upon 
by  the  conductor,  is  as  follows  :— 

The  upper  extremity  of  the  lever  c,  marked  u,  (see  fig.  4,) 
as  it  is  made  to  advance  by  the  depression  of  the  key, 
comes  into  contact  with  the  end  of  a  slider  h,  (of  which 

« 

slider  there  are  a  series,  corresponding  to  the  several  keys,) 
shewn  in  the  partial  horizontal  fig.  8.  The  reverse  ends 
of  the  sliders  H,  severally  act  against  the  shoulder  of  one  of 
the  vertical  levers  i ;  the  extremity  of  which  lever  i,  passes 
through  an  eye  or  opening  in  a  horizontal  rod  v.  By  these 
rods  V,  of  which  there  are  a  series,  (see  fig.  3,)  correspond- 
ing to  the  keys,  the  types  a,  are  pushed  out  of  their  re- 
spective grooves,  through  the  back  of  the  plate  a,  on  to  the 
horizontal  plane  or  channel  g,  ready  to  be  conducted  to 
the  receiver,  whence  it  is  carried  to  the  chamber  y*,  by 
means  hereafter  described. 

The  construction  and  arrangement  of  the  working  parts 
of  one  set  of  the  keys  having  been  explained,  we  now  pro- 
ceed to  describe  the  operation  of  composing.  Let  one  of 
the  keys  c,  be  struck  by  the  finger,  then  that  part  of  the 
lever  c,  at  A,  will  first  press  back  the  edge  of  the  snail-bar 
£,  and  thereby  cause  the  arm  «,  to  draw  down  the  rod  k. 
The  descent  of  this  rod  A,  will  bring  down  the  arm  /,  and 
consequently  turn  the  axle  m,  which  will  raise  the  sector- 
rack  n,  and  by  that  means  give  rotary  motion  to  the  pinion 
o.  The  rotation  of  this  pinion  o,  will  cause  the  shaft  p, 
and  toothed-wheel  q,  to  turn  with  it,  and  to  drive  the 
pinion  r,  and  pulley  *,  and  thereby  traverse  the  cord  t,  U 
by  which  the  conductor  f,  is  slidden  back  upon  the  plane 
G,  from  its  state  of  rest,  at  the  left-hand  end  of  the  plane  g, 
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into  a  situation  ready  to  catch  the'type,  and  conduct  it  to 
the  receiver. 

The  upper  end  of  the  lever  c,  at  u,  now  forcing  back  the 
slider  h,  will  cause  the  vertical  lever  i,  to  project  the 
pusher-rod  v,  forward,  and  in  so  doing  to  push  the  lower 
type  of  the  column  a,  through  the  aperture  at  the  bottom 
of  the  plate  a,  on  to  the  horizontal  plane  o* 

Now,  on  withdrawing  the  finger  from  the  key  c,  the 
lever  c,  will  be  brought  back  by  its  weight  gf  into  its  state 
of  rest,  when  a  bent  spring  to,  will  restore  the  position  of 
the  vertical  lever  i,  and  bring  back  the  pusher-rod;  at 
which  time  also  the  tension  of  a  convolute  spring  x,  affixed 
to  the  shaft  p,  will,  through  the  wheel  and  pinion  9,  and  r, 
give  a  retrograde  movement  to  the  pulley  s,  and  thereby 
cause  the  cord  t,  to  drive  the  conductor  f,  back  to  its  place 
of  rest,  and  in  so  doing  to  slide  the  type  a,  upon  the 
horizontal  plane  g,  up  to  the  receiver  or  aperture  of  the 
chamber  y*. 

It  may  be  proper  here  to  remark,  that  the  conductor  f, 
should  not  be  slidden  back  upon  the  horizontal  plane  o, 
further  than  is  absolutely  necessary  to  take  hold  of  the 
type,  in  whatever  part  of  the  horizontal  plane  the  t3rpe 
may  lie ;  its  situation  upon  the  plane  o,  depending  upon 
the  arrangement  of  the  various  types  in  the  grooves  of  the 
plates  A,  or  b«  The  distance  to  which  the  conductor  is 
brought  back,  at  every  stroke,  is  regulated  by  varying  the 
lengths  of  the  respective  slides  h,  according  to  the  distance 
from  the  end  of  the  plane  of  the  column  of  types  with 
which  the  slider  is  in  communication. 

The  operations  of  the  keys,  corresponding  with  the  lower- 
case or  small  letters,  are  much  the  same  as  those  of  the 
upper-case,  above  described. 

The  keys  d,  d,  d,  belonging  to  the  lower-case  or  small 
letters,  placed  in  the  plate  b,  at  the  back  of  the  machine, 
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are  affixed  to  the  levers  d^  d,  d^  ^hich  hang  upon  fulcrum- 
rods  e^  e,  Cf  set  in  the  frame-work.  The  extremities  of 
the  longer  arms  of  these  levers  d^  d,  J,  are  guided  by  pass- 
ing through  slots,  of  determinate  lengths,  in  a  vertical 
plate  K;  and  openings,  near  the  ends  of  these  levers, 
severally  receive  the  lower  extremities  of  vertical  sliders  or 
jacks  L ;  the  actions  of  which  are  guided,  at  their  upper 
parts,  by  a  comb  y. 

On  striking  any  one  of  the  keys  d,  the  lever  d,  will  lift 
the  jack  L,  (as  far  as  the  slot  in  the  plate  K,  will  allow,) 
and  bring  the  shoulder  A*,  to  act  against  and  raise  the  edge 
of  the  snail-bar  £*,  which  will  cause  the  arm  «*,  and  ver- 
tical rod  i*,  to  be  depressed. — This  rod  *♦,  acts  upon  the 
arm  /*,  (see  fig.  3,)  and  turns  the  transverse  shaft  nt,  as  be- 
fore described;  by  which  means  the  pulley  s,  is  driven 
round,  and  the  cord  t,  made  to  work  the  conductor  f,  upon 
the  horizontal  plane  o,  in  the  way  already  explained. 
The  rising  of  the  slider  or  jack  l,  (the  length  of  which  is 
determined  in  the  same  way  as  that  of  the  slide  h,)  brings 
its  upper  end  at  9*,  to  act  against  the  shorter  arm  of  the 
vertical  lever  i*,  (a  detached  horizontal  section  of  which, 
taken  at  this  level,  is  shewn  at  fig.  9) ;  and  this  vertical 
lever  i*,  in  the  same  manner  as  before  stated,  projects  the 
pusher-rod  «*,  which  drives  a  type  6,  out  of  the  grooved 
plate  B,  on  to  the  horizontal  plane  o,  ready  to  be  carried 
to  the  receiver  by  another  action  of  the  conductor  f,  as 
before  described. 

The  mechanism,  whereby  the  successive  types  are  ar- 
ranged to  form  lines,  and  that  by  which  these  lines  of  type 
are  placed,  so  as  to  constitute  a  page  or  column,  is  de- 
scribed as  follows : — 

At  the  end  of  the  horizontal  plane  g,  there  are  several 
vertical  sliders,  by  which  a  vertical  recess  is  formed,  fitted 
to  receive  the  successive  types  for  one  range  or  line  of 
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letters,  as  shewn  at  «,  in  fig.  5.  The  mechanism  of  this 
part  of  the  apparatus  is  seen  complete  in  the  end  view, 
fig.  2 ;  and  is  further  illustrated  by  the  several  detached 
figures,  hereinafter  described. 

Through  the  middle  of  the  machine,  immediately  below 
the  horizontal  plane  6,  a  rectangular  chamber  extends 
longitudinally,  (see  figs.  4  and  5,)  which  is  designed  to 
receive  the  composition  as  the  lines  of  type  successively 
accumulate.  The  sides  of  this  chamber  are  formed  by 
parallel  platesy*,/*,  set  at  such  distances  apart  as  will  leave 
a  space  rather  longer  than  the  length  of  a  type,  for  the 
purpose  of  receiving  the  ranges  of  type,  in  the  order  in 
which  they  are  composed ;  and  the  bottom  of  the  chamber 
is  flat,  corresponding  to  the  side  of  the  page  or  column  of 
types. 

At  the  left-hand  end  of  the  machine,  (see  fig.  2,)  a  face- 
plate M,  M,  is  affixed,  through  which  there  is  an  aperture, 
coincident  with  the  open  end  of  the  composition-chamber 
y*,  /;  and  upon  this  face-plate  are  attached  two  parallel 
pieces  n,  n,  dove-tailed  on  their  inner  edges,  which  form  a 
groove  for  a  slider  o,  o,  to  move  in. — This  slider  o,  is  shewn 
in  fig.  2,  and  in  several  positions  in  the  detached  figs.  10, 
11,  and  12.  Two  other  parallel  pieces  p,  p,  are  also 
attached  to  the  face-plate  below,  forming  the  ledges  of  a 
groove,  in  which  a  sliding-plate  q,  moves  up  and  down  in 
the  vertical  recess ;  and  upon  the  face  of  this  sliding-plate 
Q,  there  is  a  rack,  for  the  purpose  of  enabling  it  to  be 
raised  or  depressed  by  a  pinion.  Behind  the  sliding-plate 
Q,  there  is  also,  in  the  same  vertical  recess,  a  sliding-fork 
R,  designed  to  constitute  a  back  or  bearing  for  the  types 
which  are  to  be  built  up  upon  the  top  edge  of  the  plate  o^ 
as  shewn  at  fig.  1 1 . 

When  the  operation  of  composing  a  line  of  types  is  com«- 
menced,  the  slider  o,  is  inserted  m  its  place,  as  seen  in  fig» 
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2,  and  the  forked  slider  r,  raised  to  the  top  of  the  recess, 
by  poshing  in  the  handle  and  rod  a,  a,  at  the  under 
part  of  the  machine ;  this  rod  being  connected  to  the  an- 
gular lever  b,  b,  attached  at  its  end  by  a  joint  to  a  vertical 
rod  Cf  connected  to  the  lower  end  of  the  sliding-fork  r. 
This  being  done,  the  vertical  sliding-plate  q,  is  also  to  be 
raised  in  the  recess  by  the  following  means  :— - 

The  hand  of  the  compositor  turns  the  winch  and  axle 
d,  d,  which  axle  has  fixed  upon  it  a  toothed-wheel  e,  taking 
into  a  pinion  f.  The  axle  of  the  pinion  f,  also  carries  a 
pulley  g,  a  ratchet-wheel  h,  and  a  pinion  i,  which  takes 
into  the  rack  k,  on  the  face  of  the  vertical  sliding-plate  q. 
Hence,  by  turning  the  winch  and  axle  d,  the  sliding-plate 
Q,  is  brought  up  and  stopped  when  the  top  edge  of  the 
plate  comes  into  coincidence  with  the  horizontal  plane  g, 
by  a  small  projecting  piece  1,  fixed  in  the  side  of  the  rack 
coming  against  the  under  part  of  the  slider  o. 

The  vertical  sliding-plate  q,  is  held  up  in  this  elevated 
situation  by  a  slightly  weighted  cord  ni,  passed  round  the 
pulley  g ;  but  when  that  weight  is  overcome  by  a  pressure 
on  the  top  edge  of  the  plate  q,  as  in  depositing  the  suc- 
cessive types,  the  plate  necessarily  descends* 

Let  it  be  supposed,  that  one  of  the  types  a,  has  been 
brought  by  the  conductor  f,  along  the  horizontal  plane  o, 
to  the  recess/,  at  the  left-hand  end  of  the  horizontal  plane, 
by  the  means  above  described,  the  type  will  then  rest  upon 
the  top  edge  of  the  vertical  sliding  plate  q. 

When  the  next  key  is  struck  by  the  compositor,  the 
axle  m,  (see  figs.  3  and  5,)  will  be  slightly  turned,  as  be- 
fore stated,  and  an  arm  n,  extending  from  the  axle  m,  con- 
nected to  a  longitudinal  rod  o,  o,  as  seen  in  fig.  5,  will 
slide  that  rod  toward  the  left.  The  rod  o,  at  its  left-hand 
extremity,  acts  upon  one  arm  of  a  crank  p,  mounted  upon 
a  small  transverse  spring-axle,  (see  figs.  S  and  5,)  and  the 
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other  arm  of  this  crank  is  connected  to  a  vertical  slider  q, 
placed  immediately  over  the  recess  in  which  the  type  lies* 
By  this  arrangement  it  will  be  perceived  that  a  slight  turn 
given  to  the  axle  m,  will  depress  the  slider  q,  which  move- 
ment  will  be  sufficient  to  push  down  the  type  below  the 
level  of  the  plane,  and  make  room  for  the  next  type  to  He 
in  the  same  place  upon  the  former  type. 

The  slightly  weighted  cord  m,  as  before  said,  holds  up 
the  sliding-plate  q,  in  the  recess ;  but  the  pressure  of  the 
upper  slider  q,  acting  upon  the  type  at  every  stroke,  forces 
down  both  the  type  and  the  plate  q,  a  distance  equal  to 
the  thickness  of  the  deposited  type ;  and'  the  plate  q,  is 
held  in  its  depressed  positions,  by  the  spring-clicks  r,  acting 
upon  the  ratchet-wheel  h. 

In  this  way,  by  the  successive  strokes  of  the  keys  of  the 
machine,  the  types  are  severally  brought  out  of  the  grooves 
of  the  plates  a,  and  b  ;  and  after  being  slidden  along  the 
horizontal  plane  g,  they  are  placed  one  upon  another,  in 
the  vertical  recess  y*,  until  a  range  or  line  of  types  is 
found  complete;  the  length  of  which  is  shewn  by  an 
index  s,  upon  the  axle  d,  turning  against  a  graduated  dial- 
plate  t,  figs.  1  and  2* 

In  order  to  deposit  another  line  of  types,  in  the  same 
way,  in  the  vertical  recess,  that  first  formed  must  be  re- 
moved into  the  composition  chamber,  as  shewn  in  fig.  5 ; 
and  for  this  purpose  it  must,  in  the  first  instance,  be 
lowered  to  the  level  of  the  bottom  of  the  composing  chiCm- 
ber,  shewn  in  fig.  4.  To  do  this,  the  clicks  r,  are  to  be 
disengaged  from  the  ratchet-wheel  h,  by  a  handle  u,  and 
the  compositor,  by  turning  back  the  winch  and  axle  d, 
brings  down  the  sliding-plate  q,  until  the  piece  1,  comes  in 
contact  with  a  stud  v,  which  indicates  that  the  bottom  of 
the  line  of  types  is  level  with  the  bottom  of  the  composition 
chamber. 

VOL.   XX.  2  F 
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At  the  bottom  of  the  composition  chamber  there  is 
placed  a  long  flat  rail  t,  upon  which  the  page  or  column  of 
types  is  to  be  built,  as  in  a  composing-stick,  and  carried 
away  thereon.  As  an  end  bearing,  for  the  page  or  column 
of  types,  an  upright  piece  u,  is  attached  to  the  rail  t,  by  a 
doTe*tail ;  in  which  doTe-tail  it  is  enabled  to  slide  back  as 
the  successive  lines  of  type  are  introduced  into  the  chamber. 

In  commencing  the  composition,  the  upright  u,  must  be 
brought  forward  in  the  chamber,  close  up  against  the  back 
of  the  sliding-fork  r.  The  first  line  of  types  having  then 
been  built  upon  the  top  edge  of  the  sliding-plate  q,  as  de- 
scribed, and  the  line  lowered  to  the  position  coincident  with 
the  chamber,  as  in  fig.  4,  the  sliding-fork  r,  is  then  drawn 
down  out  of  the  recess  /,  by  drawing  out  the  handle  a. 
When  this  is  done,  another  handle  w,  is  forced  inward, 
which  turns  the  vertical  shaft  x;  at  the  upper  part  of 
which  shaft  there  is  a  tooth  taking  into  a  forked  stud  y,  on 
the  side  of  a  slider  z,  which  moves  horizontally  in  the 
slider  o. 

These  sliders  o,  and  z,  are  shewn  at  fig.  3,  in  their  re- 
spective places  in  the  machine,  and  detached  therefrom  at 
figs.  10  and  11.  Fig.  10,  is  a  front  view  of  these  sliders, 
and  fig.  1 1 ,  a  side  section  of  the  same. 

The  slider  z,  z,  has  two  vertical  ribs  at  its  back  part, 
which  pass  through  long  slots  in  the  back  plate  of  o ;  and 
when  the  forked  lever  y,  is  acted  upon  by  the  turning  of 
the  shaft  x,  as  described,  the  two  ribs  of  the  slider  z,  are 
protruded  through  the  back  of  the  plnte  o,  for  the  purpose 
of  forcing  the  line  of  types  out  of  the  recess/,  and  bringing 
them  up  against  the  face  of  the  upright  u,  in  the  compo- 
sition chamber. 

.  When  this  has  been  done,  the  sliding-fork  r,  is  again 
raised,  passing  up  between  the  ribs  of  the  slider  z  ;  and  it 
now  stands  before  the  line  of  types,  where  it  remains  ready 
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to  receive  another  line^  to  be  deposited  in  the  recess  f^  as 
before  described. 

The  handle  w^  on  being  now  drawn  back,  causes  the  ribs 
of  the  slider  z,  to  retire  into  the  plate  o,  leaving  the  recess 
f^  free.  The  sliding  plate  q,  must  then  be  raised  as  before, 
ready  to  receive  upon  its  top  the  successive  types  for  form- 
ing the  next  line. 

In  this  way  the  several  lines  of  type  are  composed  and 
forced  back  into  the  chamber  in  the  form  of  a  page  or 
column,  the  upright  u,  being  made  to  recede,  by  the  ad- 
dition of  each  successive  line ;  and  in  order  to  know  how 
many  lines  of  type  have  been  thus  placed  in  the  chamber, 
there  is  a  graduated  dial  1,  shewn  in  figs.  1  and  2,  upon 
the  face  of  which  an  index  moves,  fixed  upon  a  shaft  2, 2. 
At  the  reverse  end  of  this  shafti  there  is  a  ratchet-wheel  3, 
which  is  acted  upon  by  a  click  4,  attached  to  the  end  of  a 
small  lever  5 ;  and  the  other  end  of  this  lever  5,  has  a  fork, 
in  connection  with  a  tooth,  on  the  vertical  shaft  x.  Hence 
it  will  be  perceived,  that  every  time  this  shaft  x,  is  turned, 
as  at  the  removal  of  each  line  of  types  into  the  composition 
chamber,  the  ratchet-wheel  8,  will  be  advanced  one  tooth, 
and  consequently  shew,  by  the  index,  the  number  of  lines 
which  have  passed  into  the  composition  chamber.  When 
the  page  or  column  is  thus  completed,  the  rail  t,  is  drawn 
out  with  the  upright  u,  and  the  composition  laid  upon  a 
table,  where  it  is  to  be  imposed. 

In  projecting  the  conductor  f,  along  the  horizontal  plane 
o,  it  is  sometimes  found,  that  by  the  rapidity  of  the  action, 
the  letter  is  liable  to  turn  over,  or  be  thrown  off  the  plane. 
To  remedy  this  inconvenience,  two  small  opening  latches 
6,  6,  are  placed  at  the  front  end  of  the  conductor  f,  (shewn 
detached  in  figs.  6  and  7,)  and  seen  best  in  the  horizontal 
view  of  the  machine  at  fig.  3.  These  latches,  when  the 
conductor  comes  up  to  the  type,  pass  over  it  and  hold  the 
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tjpe  securely,  and  in  its  right  position,  as  it  slides  along 
the  plane;  and  when  the  type  has  arrived  immediately 
over  the  recess/*,  the  latches  are  raised  by  two  small  plates 
7,  7,  seen  in  fig.  11,  and  also  in  the  top  or  edge  view  of 
the  slider  o,  shewn  at  fig.  12,  which  leaves  the  ^e  firee 
in  the  vertical  recess  y,  and  the  conductor  is  allowed  to 
return  without  touching  the  type.— [/uroflfd  m  ike  Petty 
Bag  qgtee.  May,  1841.] 

Specificatioa  drawn  bf  Menn.  Newton  and  Son. 


To  James  Wills  Wayte,  of  the  Morning  Advertiser 
Office^  Fleet-etreeti  in  the  city  of  London^  engineer ^ 
for  certain  improtemente  in  machinery  or  apparatus 
for  letter-press  printing. — [Sealed  12th  June,  1841.] 

These  improvements  in  machinery  or  apparatus  for  letter* 
press  printing,  consist  in  certain  novel  arrangements  and 
constructions  of  the  parts  of  two  different  kinds  of  letter- 
press printing  machines,  viz:— Those  known  by  the  denomi- 
nation of  platten  printing  machines,**  which  are  intended  to 
execute  the  finer  sorts  of  letter-press  printing,  the  form  of 
types  being  laid  upon  one  flat  surface,  and  the  impression 
obtained  by  the  pressure  of  another  flat  surfiice ;  and  also 
those  constructions  of  machines  in  which  the  forms  of 
types  are  laid  upon  a  flat  sur&ce,  but  the  impression  is 
given  by  the  pressure  of  a  revolving  cylindrical  surface. 

The  improvements  may  be  considered  under  the  follow- 
ing heads : — Firstiy,  the  construction  of  the  mechanism  by 
which  the  platten  and  the  table  are  brought  together,  to 
produce  the  impression,  those  two  surfaces  being  both  flat ; 
secondly,  the  mechanism  for  working  the  firisket-irame,  as 
applied  to  the  same  machine ;  thirdly,  the  novel  arrange- 
ment of  the  inking  apparatus,  also  applicable  to  the  same ; 
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and  fourthly,  the  mechanism  by  which  a  machine,  having 
only  one  pressing  cylinder,  is  made  to  print  a  sheet  on  both 
sides,  technically  called  **  perfecting.*' 

In  Plate  X.,  fig.  1,  is  a  sectional  elevation  of  the  platten 
machine,  having  the  improved  parts  appended ;  and  fig.  2, 
is  a  transverse  elevation  of  the  same,  partly  in  section. 

The  standards  and  general  framing  of  the  machine  are 
marked  a,  a,  a,  and  the  driving«pulley  or  rigger  6,  by 
which  the  rotary  power  is  communicated  to  a  pinion  c,  for 
actuating  the  several  parts  of  the  machine.  This  pinion  c, 
takes  into  a  toothed-wheel  d,  upon  the  main  shaft  e,  which 
carries  the  bolts  or  tappets  of  the  toggle-joint,  by  which 
the  table  is  raised  and  the  platten  brought  down,  when  the 
impression  is  given.  The  construction  of  this  toggle-joint, 
and  its  mode  of  effecting  the  pressure,  will  be  clearly  seen 
in  the  drawing. 

The  table  y,  /,  of  the  ordinary  form  and  constructionj 
receives  the  form  of  types  upon  its  upper  flat  surfieice.  The 
platten  g,  hangs  over  it,  having  a  corresponding  flat  surface 
for  giving  the  pressure,  when  the  two  are  made  to  approach 
each  other.  The  table  is  supported  by  a  short  vertical 
stem  A,  connected  at  bottom,  by  a  joint,  to  a  right-angled 
lever  t,  t,  pendant  upon  a  pin  j,  fixed  in  the  transverse 
bracket-bar,  which  forms  a  brace  to  the  framing ;  and  the 
table  is  guided,  in  its  ascent  and  descent,  by  angular  ribs 
on  its  ends,  working  in  vertical  v-shaped  grooves,  in  the  side 
firames.  The  platten  g,  is  supported  by  ears  at  its  ends, 
bolted  and  screwed  to  the  tops  of  two  vertical  rods  i,  it, 
which  slide  up  and  down  in  sockets,  affixed  to  the  side- 
frames  ;  and  the  lower  ends  of  these  rods  are  connected  by 
a  cross-head  /,  (see  fig.  3.)  To  the  cross-head  a  right- 
angled  lever  m,  m,  is  connected  by  a  joint ;— this  lever 
hangs  upon  a  strong  axle  n,  affixed  to  a  transverse  bar,  at 
the  bottom  of  the  framing.     The  other  extremities  of  the 
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levers  i,  and  m,  have  straps  o,  o,  connecting  them  by  joints 
to  a  right-angled  lever  p^  which  carries  a  heavy  weight, 
made  adjustable  upon  the  tail  of  the  lever,  for  the  purpose 
of  counter-balancing  the  additional  weight  of  the  form 
when  placed  upon  the  table. 

Pendant  from  the  joint,  at  the  bottom  of  the  stem  A,  is 
an  arm  q^  forming  the  upper  piece  of  the  toggle-joint, 
which  arm  is  taken  hold  of  by  the  bolt  or  tappet-pin,  on 
the  main  shaft  e,  as  it  revolves,  and  thereby  causes  the 
stem  A,  with  the  table  y,  and  form  of  types,  to  be  raised. 
At  the  same  time  the  other  tappet^pin,  on  the  main  shaft, 
acts  in  a  similar  way  on  the  end  of  the  other  toggle-piece  r, 
which  causes  the  cross-head  2,  to  descend  and  bring  down 
the  vertical  sliding  rods  A,  k,  and  the  platten  g,  toward 
the  table ;  by  which  combined  action  the  pressure  is  given. 
When,  by  the  rotation  of  the  main  axle,  the  tappet-pins 
have  escaped  from  the  toggle-pieces  q^  r,  they  are  brought 
back  to  the  quiescent  positions  shewn  in  fig.  1,  by  weighted 
tail-pieces,  which  respectively  fall  against  stops,  and  thereby 
retain  the  ends  of  the  toggle-pieces,  in  such  positions  as 
wUl  allow  the  tappet-pins  to  take  hold  of  them  again  when 
brought  round  by  the  rotation  of  the  main  shaft. 

The  movements  of  the  frisket  are  produced  by  a  tum- 
bling shaft  Sf  (seen  in  fig.  2,)  which  shaft  is  connected  by 
an  universal  joint  to  the  shaft  of  the  pinion  c,  before  men- 
tioned, and  is  thereby  made  to  revolve.  The  reverse  end 
of  the  tumbling  shaft  has  a  pinion  /,  which  takes  into  the 
teeth  or  pins  of  a  mangle-wheel  u,  mounted  on  a  transverse 
shaft,  supported  by  bearings  on  the  side-frames.  Upon 
the  outer  end  of  the  shaft  of  the  mangle-wheel  is  affixed  a 
toothed-wheel  r,  taking  into  a  pinion  on  the  end  of  a  trans- 
verse shaft  Wf  which  carries  the  two  chain-wheels  or,  x, 
whereby  the  frisket  is  conducted  to  and  fro.  There  are 
four  of  these  chain-wheels  x,  Xy  x,  x,  two  of  them  being 
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shewn  in  fig.  1 ;  and  over  these  wheels  two  endless  chains 
y,  y,  are  extended,  and  by  the  ordinary  operation  of  a 
tumbling  shafti  acting  in  a  mangle-wheel,  these  chains  are 
made  to  travel  to  and  fro,  with  a  reciprocating  action. 

Studs  Zf  Zf  set  into  the  sides  of  the  chains  at  certain 
intervals,  pass  into  upright  slotted  guides  a,  a,  standing  up 
from  the  frisket-frame  b.  Hence  it  will  be  perceived,  that 
as  the  chain  goes  round  in  one  direction,  'the  studs  z,  z, 
having  passed  into  the  slotted  guides  a,  a,  will  draw  along 
the  frisket-frame  b,  which  slides  in  grooves  upon  the  upper 
edges  of  the  side-frame  of  the  machine;  and  when  the 
frisket-frame  has  proceeded  so  far  as  to  allow  the  studs  to 
pass  up  out  of  the  slotted  guides,  the  frisket-frame  will 
then  remain  quiescent,  which  takes  place  at  the  time  that 
the  impression  is  being  given.  This  interval  of  rest  allows 
time  for  laying  on  a  fresh  sheet,  and  when  the  contrary 
rotary  movement  of  the  mangle-wheel  (by  which  the  chain 
is  conducted  in  the  reverse  direction)  takes  place,  the  fris- 
ket  will,  in  like  manner,  be  conducted  back  again,  and  the 
fresh  sheet  receive  its  impression. 

The  inking-roUers  c,  c,  c,  turn  on  axles,  mounted  in 
eyes  at  the  outer  parts  of  certain  links  of  the  endless  chains ; 
and  as  they  are  conducted  to  and  fro  by  the  chains,  through 
the  agency  of  the  mangle-wheel,  as  before  described,  they 
receive  their  ink  from  a  distributing  surface  d,  which  is  fed 
from  a  ductor  e,  at  the  top  of  the  frame,  by  the  distributing 
rollers  f,  f,  f,  which  travel  from  end  to  end  of  the  machine, 
upon  horizontal  rails  g,  g  ;  and  as  the  inking-roUers,  in  the 
lower  part  of  this  circuit,  pass  over  the  form,  they  commu- 
nicate their  ink  to  the  surface  of  the  types. 

A  side  elevation  of  a  cylindrical  printing  press  is  shewn 
at  fig.  3,  the  mechanism  of  which  is  mounted  in  a  frame 
a,  a,  a.  A  rigger  6,  is  fixed  upon  the  end  of  a  short  shaft 
c,  carrying  a  pinion  d,  which  takes  into  the  toothed-wheel 
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e,  on  the  shaft  of  a  cam-wheel /l  A  tumbling  shaft  is 
connected,  by  a  universal  joint,  to  the  shaft  c,  and  at  the 
other  end  of  this  tumbling  shaft  there  is  a  pinion,  taking 
into  a  horizontal  mangle-rack  g,  which  rack  forms  the  bot- 
tom rail  of  the  frame  h,  A,  carrying  the  table  and  form  of 
types  A,  B.  Hence,  as  the  pinion  of  the  tumbling  shaft 
works  in  the  upper  and  lower  sides  of  the  rack  g,  it  drives 
the  table  to  and  fro.  On  the  side  of  the  table  there  is 
another  horizontal  rack,'  taking  into  a  toothed-wheel  on 
the  shaft  of  the  pressing  cylinder  k,  by  means  of  which,  as 
the  table  passes  to  and  fro,  a  reciprocating  rotary  motion  is 
given  to  the  pressing  cylinder. 

The  sheet  to  be  printed  is  fed  in  and  taken  hold  of  by 
gripers  i,  and  by  the  horizontal  progress  of  the  table,  the 
sheet  is  brought  round  such  a  distance  as  exactly  to  meet 
the  first  line  of  the  form  a,  of  types,  placed  upon  the  table. 

The  axle  of  the  pressing  cylinder  is  mounted  in  plummer 
blocks,  supported  by  vertical  rods  /,  /,  which  slide  up  and 
down  in  sockets,  affixed  to  the  side-irames ;  the  lower  ends 
of  these  rods  being  acted  upon  by  springs  m,  m,  which 
force  them  upwards.  An  infinite  lever  or  knee-joint,  formed 
by  two  pieces  n,  n,  bears  against  studs  set  in  the  side- 
fi^mes,  and  is  supported  below  by  a  brace,  affixed  to  the 
vertical  rods  /,  L  An  arm  /»,  extending  from  the  axle  of 
the  lower  piece  n,  has  an  anti*iriction  roller,  which  works 
against  the  periphery  of  the  cam-wheel  /;  and  hence,  as 
the  larger  radius  of  this  cam-wheel  comes  into  operation 
upon  the  end  of  the  arm  p,  it  will  be  depressed,  and  the 
two  portions  of  the  infinite  lever  or  knee-joint  n,  n,  be 
brought  into  a  straight  line,  thereby  dravnng  down  the 
rods  I,  /,  and  the  pressing  roller  k,  and  producing  the  im- 
pression. The  table,  by  these  means,  vnll  be  carried  to 
the  opposite  end  of  the  firame  to  that  in  which  it  is  seen  in 
fig.  3,  and  the  tumbling  shaft,  now  acting  upon  the  other 
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side  of  the  mangle-rack,  will  cause  the  table  to  return,  and 
the  pressing  cylinder  to  revolve  in  the  reverse  direction. 

The  first-described  rotary  motion  of  the  pressing  cylinder 
will  have  brought  the  edge  of  the  printed  sheet  of  paper 
up  to  the  tape  rollers  q,  q,  which  are  turned  by  a  band  from 
the  motive  shaft  c;  and  these  rollers  and  their  endless 
tapes,  turning  in  opposite  directions,  will  take  the  sheet 
round  the  roller  r,  and  deliver  it  between  the  rollers  «,  «, 
again  on  to  the  periphery  of  the  pressing  cylindei^  ready 
to  receive  the  impression  on  its  reverse  side  from  the  form 
B,  as  the  table  returns,  the  depression  of  the  cylinder  being 
effected  by  the  same  means  as  before  described. — The  me- 
thod of  inking  the  types  is  the  same  in  this  as  in  all  other 
cylinder  machines.*— [/iiro//l?e{  at  the  Petty  Bag  Office^ 
December^  1841.] 

Specification  drawn  by  Meflsrs.  Newton  and  Son. 


To  Thomas  John  Davis,  Esq.,  of  5,  Bloomsbur y -place ^ 
Bloomsbury-squaresfor  certain  improvements  in  the  form 
and  combination  of  blocks  of  such  materials  as  are  now 
used,  or  hereafter  may  be  used,  in  building,  or  for  pa- 
ving public  and  private  roads  and  court-yards,  or  pub- 
lic and  private  causeways  and  sub-ways,  or  any  other 
purposes  to  which  the  said  form  and  combination  of 
blocks  may  be  applied. — [Sealed  8th  August,  1840.] 

This  invention  consists  of  improvements  in  the  form  and 
in  the  modes  of  combining  blocks  for  paving  and  other 
purposes. 

The  blocks  are  composed  of  wood,  iron,  stone,  or  any 
other  materials  now  in  use  for  paving  or  building,  and  are 
made  of  the  forms  shewn  in  Plate  XI.,  at  figs.  1,  2,  and  3. 

Fig.  1,  is  a  single  rectangular  prism;  fig.  2,  is  a  double 
rectangular  prism,  formed  by  placing  the  prism  a,  fig.  I^ 

VOL.  XX.  2  6 


S50  Recent  Patents. 

upon  and  across  the  middle  of  the  upper  surface  of  the 
prism  b,  which  differs  in  shape  and  size  from  the  prism  a ; 
and  fig.  3,  is  a  treble  rectangular  prism,  composed  by  placing 
the  double  rectangular  prism,  fig.  2,  upon  the  single  rect- 
angular prism,  fig.  1. 

The  blocks  are  combined  in  various  ways,  (not  very 
clearly  described  in  the  specification,)  for  the  purpose  of 
paving  roads,  and  are  kept  in  a  vertical  position,  the  com- 
bination being  strengthened  by  passing  iron  or  wooden 
rods  through  them.  They  may  be  so  placed  as  mutually 
to  support  each  other,  without  having  any  openings  or 
spaces  in  the  surface  of  the  road  or  veay ;  or  they  may  be 
so  placed,  that  spaces  between  the  blocks  are  left  for  stone 
or  other  substances,  to  be  filled  in,  which  will  prevent 
horses  or  other  animals  from  slipping.  The  blocks  are  also 
used  in  the  construction  of  the  arches  of  railway  bridges, 
&c.,  being  bound  together  by  iron  or  wooden  rods. 

The  patentee  claims,  Firstly, — The  shape  of  the  com- 
pound blocks  or  prisms,  which  he  calls  stereo-prisms. 

Secondly, — The  mode  of  combining  the  same,  and  the 
mode  of  employing,  in  combination,  for  building,  paving, 
or  any  other  purposes,  any  blocks,  materials,  or  substances, 
of  such  form  or  shape. 

Thirdly, — The  application  and  introduction  of  iron  or 
wooden  rods,  for  the  purpose  of  keeping  the  compound 
prisms,  or  a  combination  thereof,  in  a  vertical  position,  and 
thereby  strengthening  the  same. 

Fourthly, — The  application  and  introduction  of  stone  or 
other  materials,  into  the  spaces  of  the  peculiar  mode  of 
combination  of  compound  prisms,  when  such  spaces  occur 
therein,  whereby  the  sliding  or  slipping  of  animals,  on  the 
surface  of  any  such  combination,  will  be  very  much  or 
altogether  prevented. — [Inrolled  in  the  Inrolment  Office^ 
February,  1841.] 
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Since  the  above  specification  was  inrolled^  the  patentee 
has  entered  a  memorandum  of  alteration,  bearing  date  the 
14th  of  February,  1842,  for  the  purpose  of  more  clearly 
explaining  some  parts  which  were  rather  indistinct  in  the 
specification.  With  respect  to  this  memorandum,  we  fear 
the  patentee  has  frustrated  his  own  intention,  for  instead  of 
elucidating  the  verbose  and  ill-drawn  specification,  he  has, 
if  possible,  confused  it  still  more.  It  appears,  however, 
from  what  can  be  gleaned,  that  the  chief  alteration  is  in 
the  treble  rectangular  prism,  which  is  made  of  the  form 
shewn  in  fig.  4,  instead  of  that  at  fig.  3. 


To  Henry  Pinkus,  Esq.,  of  36,  Maddox-streetf  in  the 
county  of  Middlesex,  for  an  improved  method  of  com- 
bining and  applying  materials,  applicable  to  the  forma- 
tion or  construction  of  roads  or  ways, — [Sealed  15th 
October,  1840.] 

This  invention  consists  in  improved  methods  of  construct- 
ing roads  or  ways,  in  order  to  facilitate  the  propulsion  of 
vehicles  thereon. 

A  foundation  is  first  formed  of  rough  close-set  rubble- 
stones,  placed  on  the  ground,  with  their  narrow  ends 
upwards ;  the  spaces  between  those  ends  being  filled  with 
small  pieces  of  stone,  rammed  down,  and  consolidated  by 
the  application  of  grouting ;  or,  instead  of  the  foundation 
being  composed  of  rubble-stones,  it  may  be  made  of  small 
stones,  or  of  rough  bricks.  On  this  foundation,  a  number 
of  buttress-sleepers,  of  the  form  shewn  in  Plate  XI.,  at 
fig.  1,  are  laid  parallel  to  each  other,  and  to  the  line  of 
road,  constituting  the  abutments  of  arches  of  short  span,  into 
which  the  super-structure  of  the  road  is  divided  transversely. 
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The  super*8tructure  of  the  road  is  composed  of  wooden 
or  stone  blocks,  either  of  the  shape  shewn  in  figs.  2  and  3, 
or  of  that  shewn  in  figs.  4  and  5,  which  are  formed  into 
**  textile  or  woven  masses/'  by  making  circular  or  angular 
grooves  a,  in  the  sides  of  the  blocks,  in  a  line  with  their 
upper  faces,  and  then  laying  them  down  in  such  a  manner 
that  the  grooves  of  the  adjacent  blocks  will  meet,  and  form 
long,  circular,  or  square  grooves,  in  which  rods  6,  are  in- 
serted, thereby  strengthening  and  combining  tbe  whole 
together.  Part  of  these  rods  lay  at  right  angles  to  the  Une 
of  road,  and  part  are  parallel  to  it,  except  when  the  blocks 
are  laid  diagonally  with  the  line  of  road;  then,  in  that 
case,  the  rods  will  cross  the  road  diagonally,  as  shewn  in 
fig.  5,  in  which  the  dotted  line  c,  c,  represents  the  line  of 
road.  The  blocks  form  arches  of  short  span,  resting  on  the 
buttress-sleepers  before  mentioned ;  the  blocks  in  contact 
with  which  conform  to  the  bevilled  form  of  the  upper  parts 
of  the  same. 

In  order  that  any  part  of  the  pavement  may  be  removed 
with  ease,  key-blocks  (see  fig.  6,)  are  placed  near  the  but- 
tress-sleepers and  curb-stones ;  they  are  formed  by  dividing 
one  of  the  blocks  into  three  pieces  d,  e,  and  /,  the  outer 
ones  of  which,  d,ff  are  first  laid  down,  and  the  wedge- 
shaped  centre-piece  e,  is  then  driven  between  them. 

To  prevent  horses  or  other  animals  slipping  on  pave- 
ments so  constructed,  a  circular  indentation  is  made  in  the 
upper  surface  of  each  block,  as  shewn  at  g,  figs.  2,  3,  4, 
and  5,  and  filled  with  asphalte,  mixed  with  coarse  gravel 
or  sand,  or  what  is  called  artificial  granite,  or  a  hard  burnt 
tile  is  inserted  in  each  indentation. 

Flag-stones,  for  side-walks  or  pavements,  may  be  sup- 
ported by  rods,  in  a  similar  manner. — This  mode  of  paving 
may  also  be  used  for  forming  tracks  for  tram  or  wheel- 
ways,  tram-rails  being  let  into  the  tracks  fiush  with  the 
surface  of  the  road. 
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To  facilitate  the  passage  pf  carriages  up  inclined  planes, 
on  railways,  a  continuous  sleeper  is  laid  down  in  the  centre 
of  the  line,  the  whole  length  of  the  inclined  plane,  and  on 
it  a  rail  h,  fig.  7,  is  fixed,  a  vertical  section  of  which  is  the 
frustrum  of  a  cone :  the  ends  of  the  rail  taper  to  a  point,  as 
shewn  at  i •  To  the  locomotive  engine  that  draws  the  train, 
an  adhesion  apparatus  is  fisistened,  consisting  of  a  frame  j, 
in  which  two  vertical  shafts  k,  k,  are  mounted,  carrying 
the  pinions  I,  I,  that  take  into  and  are  driven  by  two  bevil- 
wheels  m,  m,  on  the  crank-axle  it,  of  the  ei^ne,  thereby 
communicating  motion  to  two  adhesion  wheels  o,  o,  on  the 
lower  ends  of  the  shafts  k,  k,  which  work  in  contact  with 
the  sides  of  the  rail  A.  The  pressure  of  the  wheels,  o,  o, 
on  the  sides  of  the  rail,  is  regulated  by  a  pair  of  levers  /»,  p, 
attached  to  the  frame  j,  by  their  axis  or  fulcrum  q ;  the 
front  ends  of  these  levers  are  forked,  and  embrace  the 
shafts  k,  k;  so  that,  according  as  the  outer  ends  of  the 
levers  are  caused  to  approach  or  recede  from  each  other, 
the  shafts  A,  A,  (which  are  moveable,)  and  consequently 
the  adhesion-wheels  o,  o,  will  approach  or  recede  from  the 
centre  rail.  This  is  efiected  by  the  right  and  left-handed 
screw  r,  taking  into  the  nuts  «,  «,  attached  to  the  outer 
ends  of  the  levers  p,  p ;  the  screw  r,  being  turned  in  either 
direction  by  means  of  a  double  ratchet-wheel  i,  fixed  on  it, 
driven  by  the  palls  u, «,  which  are  worked  by  a  handle  at  t?; 
thus,  according  to  the  direction  in  which  the  screw  is 
turned,  the  outer  ends  of  the  levers  will  advance  or  recede 
from  each  other. 

The  revolution  of  the  adhesion  wheels,  in  contact  with 
the  centre  rail,  will  assist  the  bite  of  the  driving-wheelsj, 
and  enable  the  engine  to  overcome  the  gravity  of  the  load, 
when  on  the  inclined  plane.  The  adhesion  wheels  ap- 
proach and  roll  upon  each  other  after  they,  have  passed  the 
termination  of  the  centre  rail. 
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The  patentee  also  describesi  in  the  specification  of  his 
patent,  (the  title  of  which,  it  should  be  borne  in  mind,  is 
**  an  improved  method  of  combining  and  applying  materials, 
applicable  to  the  formation  or  construction  of  roads  or 
ways/*)  a  mode  of  printing  the  times  of  the  arrival  and 
departure  of  trains  from  railway  stationsi  and  also  the  times 
of  fast  trains  passing  stations. — This  is  effected  by  attaching 
an  index  to  the  locomotive  engine,  which,  acting  on  a 
stamping  or  printing  apparatus,  placed  near  the  different 
stations,  causes  it  to  print  the  time  on  an  endless  paper 
band  beneath  the  railway. 

The  patentee  claims  the  improved  methods  of  combining 
and  applying  materials  in  the  construction  of  roads  or 
ways. — [InroUed  in  the  Rolls  Chapel  Office^  April,  1841.] 


To  CoMTE  Melano  De  Calcina,  of  Nassaustreet,  for 
improvements  in  paving  or  covering  roads  and  other 
ways  or  surfaces. — [Sealed  Slst  September,  1841.] 

The  first  improvement  consists  in  paving  or  covering  roads, 
&c.,  with  wooden  blocks,  of  a  particular  form,  resting  on 
longitudinal  and  transverse  sleepers. 

In  Plate  XI.,  fig.  1,  is  a  perspective  view;  fig.  2,  a 
side  view  of  one  of  the  improved  blocks,  provided  with  a 
tenon  a ;  fig.  3,  is  a  plan  of  some  of  the  longitudinal  and 
transverse  sleepers  that  support  the  blocks ;  and  fig.  4,  is 
a  transverse  section  of  a  road,  paved  according  to  this  im- 
provement. 

The  mode  of  paving  with  these  blocks  is  as  follows : — 
The  ground  having  been  made  somewhat  even,  a  longi- 
tudinal sleeper  b,  is  placed  at  each  side  of  the  road,  abut* 
ting  against  the  curb-stone  c;   sleepers  d,  are  then  laid 
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across  the  road,  extending  from  one  longitudinal  sleeper  to 
the  other^  a  sufficient  space  being  left  between  them  to 
receive  the  tenons  of  the  blocks.  These  sleepers  are  com- 
posed of  a  number  of  pieces,  according  to  the  width  of  the 
road,  and  joined  together  in  the  manner  shewn  at  e»  their 
outer  ends  pressing  against  the  longitudinal  sleepers  b. 

The  blocks  are  now  laid  down,  their  tenons  being  driven 
into  the  spaces  between  the  sleepers  cf,  and  their  shoulders 
y,  resting  upon  the  upper  surfaces  of  those  sleepers.  The 
shoulders  of  the  adjacent  rows  of  blocks  meet  at  the  centres 
of  the  sleepers  </,  and  the  end  blocks  of  each  row,  which 
abut  against  the  sleepers  6,  are  made  of  the  form  shewn 
at  fig.  5. 

The  second  improvement  consists  in  fastening  portions 
of  the  sleepers  together,  after  the  tenons  of  the  blocks 
have  been  inserted  between  them,  by  means  of  bolts  and 
nuU,  so  as  to  form  large  masses  of  blocks,  to  be  used  in 
paving,  which  may  be  laid  down  and  removed  with  great 
facility. 

The  patentee  claims.  First, — The  blocks,  with  tenons 
formed  in  one  piece  with  them,  or  made  separately  and 
added  to  the  blocks,  such  tenons  being  forced  firmly  be- 
tween the  sleepers  on  which  the  blocks  rest. 

Secondly, — The  union  of  such  sleepers,  by  bolts  and 
screw-nuts  or  other  fastenings,  so  as  to  form,  when  the 
blocks  with  their  tenons  are  inserted,  masses  of  blocks,  of 
such  dimensions  as  may  be  required, — {InroUed  in  the  In^ 
rolment  Office,  March,  1842.] 
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To  Thomas  Parkin,  of  New  Bridge-street,  Blackfriart, 
engineer, /or  improvements  in  railroctd  and  other  car-- 
riages,  in  t^heelsfor  such  carriages,  and  in  roads  and 
ways  on  which  they  are  to  travel* — [Sealed  9th  April, 
1839.] 

This  invention  may  be  divided  under  four  heads: — ^the 
first  relating  to  carriages  used  on  railways  and  common 
roads;  the  second  to  the  construction  of  wheels  for  the 
same;  the  third  to  railways;  and  the  fourth  to  paving 
common  roads  and  ways  with  wood. 

The  first  head  comprises  two  improvements,  the  first  of 
which  is  shewn  applied  to  an  omnibusi  and  consists    in 
lifting  the  horse  or  horses  from  the  ground  when  going 
down  hill.     For  this  purpose,  the  fore-wheels  are  placed  as 
far  forward  as  possible,  in  order  that  the  weight  of  the 
horses  may  be  counter-balanced  by  the  weight  of  the  body 
of  the  vehicle,  from  the  front  of  which,  a  strong  frame 
projects,  above  the  horses,  as  far  as  their  shoulders,  carry- 
ing two    horizontal  axes,  placed   parallel  to  each  other, 
and  also  parallel  to  the  front  of  the  coach.     Upon  each  of 
these  axes  are  four  rollers  or  pulleys,  and  on  the  hind  axis 
a  worm-wheel  is  keyed,  taking  into  a  worm  or  endless 
screw,  to  which  motion  is  communicated  by  the  coachman, 
by  means  of  a  handle  at  the  top  of  it.     Over  each  of  the 
four  front  rollers  a  rope  passes,  and  is  attached  to  the  four 
hind  rollers,  to  each  of  which,  the  ends  of  four  other  ropes 
are  secured,  the  other  ends  of  the  ropes  being  fieistened  to 
two  broad  bands  or  girths,  one  imder  the  belly  of  each 
horse ;  thus,  by  turning  the  endless  screw,  the  ropes  will  be 
wound  on  the  four  hind  rollers,  and  the  horses,  conse- 
quently, raised  from  the  ground.     The  descent  of  the  car- 
riage is  regulated  by  applying  breaks  to  the  fore-wheels. 
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The  second  improvement  applies  to  carriages  used  on 
common  roads  and  to  railway  carriages  also^  and  consists  in 
firmly  fixing  the  fore-axle,  so  as  to  prevent  any  movement 
of  the  same,  whilst  the  hind-axle  is  allowed  to  turn  upon 
a  centre-pin,  being  guided  by  the  coachman,  (when  this  im- 
provement is  applied  to  the  carriages  used  ^n  common 
roads,)  by  means  of  a  lever  and  connecting-rods. 

The  second  head  contains  four  improvements :-— the  first 
relates  to  wheels  for  railway  carriages,  and  consists  in 
making  the  wheel  but  of  twelve  wooden  sectors,  (the  grain 
of  the  wood  radiating  from  the  centre  of  the  wheel,)  the 
outer  edges  of  which  are  fastened  to  the  tire  of  the  wheel, 
and  their  inner  edges  or  points  are  secured  by  bolts,  pass- 
ing through  them,  and  through  two  large  metal  bosses, 
which  constitute  the  nave  of  the  wheel ;  the  opening  for 
the  axle-arm  to  work  in,  is  formed  after  the  wheel  is  made, 
by  boring  through  the  sectors  and  bosses. 

The  second  improvement  also  relates  to  wheels  for  rail- 
way carriages,  and  is  shewn  in  Plate  XL,  fig.  1,  being  a 
sectional  view,  taken  through  the  wheel,  a,  a,  are  two 
metal  bosses,  which,  together  with  the  wooden  ring  b,  6, 
between  them,  form  the  nave  of  the  wheel ;  from  these 
bosses  a  number  of  arms  c,  r,  radiate,  and  between  each 
pair  of  arms  a  hard  wooden  spoke  d,  is  secured  by  the  bolts 
c,  e,  eu  y,y,  are  two  wooden  rings,  forming  the  felloes  of 
the  wheel,  and  g,  is  the  flanged  tire. 

The  third  improvement  is  shewn  in  fig.  2 ;  it  consists  in 
making  wheels,  for  travelling  on  common  roads,  with  felloes 
of  hard  wood  h,  k,  secured  by  bolts  A,  to  the  rib  t,  that 
projects  from  the  outside  of  the  metal  felloe^  ; — a  meial  tire 
may  be  fastened  on  the  felloes  h,  h,  if  desired. 

The  fourth  improvement  consists  in  constructing  wheels 
for  running  alternately  on  railways  and  common  roads.—- 
Fig.  3,  is  a  section  of  the  wheel ;  /,  is  the  nave ;  m,  m,  the 
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■pokes ;  and  n,  the  metal  felloe,  from  the  outside  of  which 
the  metal  tire  o,  projects,  in  order  to  bear  the  weight  of 
the  carriage,  when  running  on  common  roads ;  the  weight, 
when  running  on  railways,  being  carried  by  the  wooden 
felloe  p,  bolted  to  the  tire  o;  the  latter,  in  that  case, 
acting  as  a  flange,  to  keep  the  wheel  from  running  off  the 
rails. 

The  third  head  includes  two  improvements; — the  first 
consists  in  forming  the  rails  for  railways  of  hard  wood, 
placed  upon  a  bed  of  concrete  or  gravel,  with  the  grain  of 
the  wood  in  a  vertical  position ;  and  the  second  in  laying 
down  tram-rails  and  edge-rails,  in  the  same  continuous  line, 
for  the  wheel  shewn  at  fig.  3,  to  travel  upon,  the  tram- 
rails  being  iaid  down  at  the  crossings  of  streets,  and  any 
other  places  it  may  be  desired  for  the  carriages  to  turn  out 
at ;  and  the  edge-rails  at  the  other  parts  of  the  line.  The 
rails  are  supported  by  bearers  of  wood,  laid  upon  con- 
tinuous bearers  of  asphalte,  or  other  suitable  cement,  the 
rails  being  laid  down  whilst  the  asphalte  is  soft,  and  secured 
by  driving  nails  through  them,  and  through  the  wooden 
bearers  into  the  asphalte ;  the  points  of  these  nails  are 
larger  than  their  bodies,  so  that  when  the  asphalte  becomes 
hard,  it  will  prevent  them  from  being  withdrawn. 

Under  the  fourth  head,  eight  improvements  are  classed ; 
they  consist,  firstly,  in  paving  with  blocks  of  wood,  the 
grain  of  which  inclines  to  the  horizon,  at  angles  varying 
from  450  to  70O. 

Secondly, — In  paving  with  oblique  or  inclined  blocks, 
dove-tailed  together  in  pairs,  the  alternate  rows  of  blocks 
leaning  in  opposite  directions. 

Thirdly, — In  paving  with  blocks,  studded  with  nails,  in 
order  to  prevent  horses  and  other  animals  from  slipping. 

Fourthly, — In  paving  with  blocks  or  planks,  connected 
together  by  inserting  tongues  or  keys  into  grooves  made  in 
the  sides  of  the  blocks. 
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Fifthly 9 — In  paving  with  blocks  of  various  sizes,  the 
grain  of  which  stands  in  a  vertical  position,  the  blocks 
being  cemented  together,  by  filling  the  interstices. between 
them  with  a  mixture  of  sand,  pulverized  chalk,  brick-dust, 
or  other  earthy  matter,  united  with  pitch  or  other  bitu- 
minous substance.  To  separate  these  blocks,  the  cement 
is  melted  by  means  of  a  heated  lever  or  coulter,  and  the 
blocks  are  then  removed. 

Sixthly, — In  paving  with  blocks  of  wood,  on  a  foundation 
of  sand,  ashes,  or  saw-dust,  saturated  with  tar  or  other 
bituminous  substance,  and  laid  upon  the  ground  for  the 
blocks  to  rest  on. 

Seventhly, — In  cutting  furrows  or  grooves  across  the  upper 
surfaces  of  the  blocks  of  wood  used  in  paving,  (whether  the 
grain  is  vertical,  or  inclined  to  the  horizon,)  for  the  purpose 
of  preventing  horses  or  other  animals  from  slipping ;  the 
furrows  being  formed,  when  small  blocks  are  used,  by 
chamfering  the  outer  edges  of  the  blocks.  The  furrows 
may  be  made  deep  if  required,  and  filled  with  gravel  or 
asphalte. 

Eighthly, — In  laying  down  at  the  sides  of  streets,  concave 
iron  plates,  fastened  on  longitudinal  bearers  of  wood,  to 
serve  as  gutters. — [Inrolled  in  the  Inrohnent  Office,  Oc- 
tober, 18S9.] 

The  patentee,  in  a  disclaimer,  dated  April  S7,  1841, 
wholly  disclaims  that  part  of  the  title  of  his  patent,  and 
the  description  in  his  specification,  which  relates  to  im- 
provements in  railroad  and  other  carriages,  including  the 
mode  of  lifting  horses ;  and  with  reference  to  the  improve- 
ments in  railways,  all  right  to  the  mode  of  securing  tram- 
rails  or  edge-rails  upon  wooden  bearers,  by  driving  nails 
through  iron  and  wood  into  continuous  bearers  of  asphalte, 
or  other  suitable  cement.     Also  all  right  to  the  third  im- 
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proveraent  in  paving;  and  with  respect  to  the  fourth  im- 
provement in  paving,  all  right  to  paving  with  planks  of 
wood,  making  grooves  in  the  sides  of  the  planks,  and  in- 
serting tongues  or  keys  in  those  gprooves.  Likewise,  re- 
lative to  the  fifth  improvement  in  pavings  he  disclaims  the 
use  of  a  heated  lever  or  coulter ;  as  also  the  seventh  and 
eighth  improvements. 


To  Charles  Sneath,  of  Nottingham^  lace  manufacturer, 
/or  certain  improvements  in  maelunery  for  the  making 
or  manufacturing  of  stockings  or  other  kinds  of  loop- 
work.— [SevX^A  2Srd  February,  1841.] 

These  improvements  in  machinery  for  manufacturing  stock- 
ings or  other  kinds  of  loop-work,  consist  in  a  novel  pon* 
struction  and  arrangement  of  machinery,  by  which  successive 
loops  of  thread  or  yarn  are  formed  and  connected  together, 
so  as  to  constitute  a  knitted  fabric. 

In  Plate  XL,  fig.  1,  represents  a  front  elevation  of.  the 
machine;  fig.  2,  a  horizontal  view,  as  it  would  appear 
when  seen  from  above ;  and  fig.  3,  a  vertical  section^  taken 
thi^ough  the  machine  about  the  middle,  at  right  angles  to 

fig.  1. 

A  rectangular  frame  a,  a,  a,  standing  upon  feet,  sup- 
ports the  whole  machinery;  to  the  front  rails  of  which, 
brackets  6,  6,  and  c,  c,  are  attached,  carrying  the  principal 
working  parts ; — d,  rf,  a  series  of  peculiarly-formed  vertical 
jacks  or  levers,  vibrating  upon  a  horizontal  shaft,  between 
combs  or  partitions,  fixed  by  lead  or  otherwise,  in  the 
brackets  c,  c. 

To  the  upper  end  of  each  of  these  jacks,  a  lead)  with  two 
needles  e,  is  connected  by  a  joint,  the  needle-leads  sliding 
out  and  in,  horizontally,  upon  the  top  rail  of  the  frame  a ; 
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and  the  lower  ends  of  the  jacks  are  severally  acted  upon  by 
springs  f  f  f  which,  by  pressing  against  the  tails  of  the 
jacks,  force  their  lower  ends  back,  and  thereby  cause  the 
needles  to  be  projected  forward,  as  shewn  in  the  vertical 
section,  fig.  3. 

A  horizontal  shaft,  mounted  in  bearings  upon  the  side 
rails  of  the  frame,  extends  through  the  middle  of  the  ma- 
chine, parallel  to  the  front,  carrying  the  barrel  or  cylinder 
g.  On  the  periphery  of  this  cylinder  is  fixed  a  series  of 
cams  or  tappets  A,  h,  h,  set  as  oblique  steps,  which  steps 
act  severally  upon  the  tail  parts  of  the  jacks,  as  the  cylinder 
revolves,  for  the  purpose  of  drawing  back  the  needles,  at 
the  required  periods,  one  after  another. 

The  bobbin,  containing  the  yam  or  thread,  for  the  pro- 
duction of  the  fabric,  is  placed  in  any  convenient  situation 
above  the  machine,  from  whence  the  thread  passes  down 
through  the  eye  of  a  guide  or  thread-carrier  f,  t,  to  the 
needles.  This  thread-carrier  is  made  to  travel  to  and  fro 
over  the  series  or  horizontal  range. of  needles  e,  by  means 
of  a  lateral  cam  kf  at  the  end  of  the  cylinder. 
'  'The  guide  i,  is  attached  to  a  bar  /,  which  bar  slides  hori- 
zontally in  slots,  in  two  standards  m,  m,  fixed  to  the  front 
top  rail  of  the  frame  a,  as  shewn  in  fig.  1.  The  end  of 
the  bar  I,  is  connected  by  a  joint  to  a  vertical  lever  n, 
vibrating  upon  a  fulcrum-pin  o,  set  in  the  face  of  the 
frame-work;  and'the  lower  end  or  shorter  arm  of  this  lever 
carries  a  stud  p,  which  is  kept  bearing  against  the  face  of 
the  rotary  cam  k,  by  a  helical  spring  q. 

From  the  front  ends  of  the  brackets  6,  6,  a  lever-frame  r, 
is  suspended  by  joints ;  which  lever-frame  carries  a  bar  s, 
and  to  this  bar  is  attached  a  series  of  points  t,  /,  set  into 
leads,  (dee*  fig.  1.)  These  points  stand  between  the  needles, 
and  are  for  the  purpose  of  forming  the  loops,  instead  of  the 
sinkers  of  an  ordinary  stocking-frame.     At  the  back  part 
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of  this  lever-frame  r,  a  taiMever  x^  is  affixed,  which  is 
raised  at  certain  periods  by  the  cam  r,  set  in  a  rotary  shaft 
w,  for  the  purpose  of  depressing  the  points.  Also  to  the 
front  ends  of  the  brackets  b^  6,  two  other  levers  are  attached 
by  joints,  which  may  carry  a  presser-bar  x ;  and  at  the  back 
of  this  bar,  there  is  a  tail-lever  y,  acted  upon  by  a  cam  «, 
set  in  the  rotary  shaft  te^,  which  raises  the  presser-bar  at 
certain  periods.  To  the  under  parts  of  the  brackets  6,  a 
vertical  bar  j,  is  affixed,  the  top  edge  of  which  is  cut  into 
notches  as  a  comb, — it  is  called  the  stump-bar ;  and  be- 
tween these  notches  the  needles  slide  to  and  fro.  In  front 
of  this  bar,  below  the  needles,  a  thin  plate,  called  the  free- 
ing-bar,  is  attached,  leaving  a  space  between  the  two  for 
the  work  to  pass  down  to  the  work-beam  below,  as  seen  in 
the  section,  £g.  3. 

It  will  be  perceived,  that  the  drawings  represent  a  double 
machine,  that  is,  a  frame  containing  two  sets  of  working 
parts,  designed  to  produce  two  &brics  at  one  time ;  the  one 
set  of  working  parts  being  situate  in  front,  as  shewn  in  fig. 
1, — the  other,  perfectly  corresponding  in  all  its  features, 
being  situate  behind,  at  the  opposite  or  back  of  the  frame. 
But,  as  the  forms  and  arrangements  of  the  mechanical  parts 
of  each  set  are  the  same,  it  will  be  sufficient  to  describe 
the  operations  of  one  set  of  the  machinery  only. 

In  order  to  actuate  this  machine,  rotary  motion  is  to  be 
given  to  the  driving  shaft  a,  which  may  be  by  a  handle  or 
pulley  and  band  from  a  steam-engine  or  other  first  mover, 
when  a  pinion,  fixed  upon  that  shaft,  taking  into  a  toothed- 
wheel  upon  the  shaft  of  the  barrel  g^  will  give  rotary 
motion  to  the  barrel  and  its  cams  A,  A,  A ;  and  the  same 
pinion  also  taking  into  another  toothed-wheel,  on  the  shaft 
10,  communicates  rotary  motion  to  that  shaft  and  its  cams 
r,  and  «,  and  hence  actuates  all  the  working  parts  of  the 
machine. 
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Let  it  now  be  supposed  that  the  machinery^  as  described 
and  shewn  in  the  drawings,  is  ready  for  work ;  the  thread 
or  yarn^  from  the  bobbin  above,  passing  down  through  the 
guide  t.  The  rotation  of  the  driving-shaft  a,  may  be  con- 
sidered, in  the  first  place,  to  have  turned  the  shaft  tc,  so 
that  its  cam  r,  shall  be  passing  under  the  tail  u,  of  the 
lever-frame  r,  and  thereby  have  raised  the  bar  s,  and  have 
brought  the  points  t,  up  between  the  needles ;  the  lower 
edge  of  the  presser-bar  x,  at  this  time  bearing  upon  the 
stems  of  the  needles.  The  lateral  cam  k,  on  the  end  of 
the  cylinder  g,  now  begins  to  act  against  the  stud  p,  and 
produce  such  vibratory  movement  of  the  lever  tf,  as  to 
cause  the  sliding-bar  /,  to  conduct  the  guide  t ,  across  the 
machine  over  the  range  of  needles  e,  and  thereby  to  lay  the 
thread  across  the  machine,  upon  the  tops  of  the  needles. 

Whilst  the  guide  t,  with  the  thread,  is  thus  passing,  the 
step-cams  A,  A,  h,  fixed  upon  the  periphery  of  the  cylinder 
g,  successively  come  into  operation  against  the  lower  ends 
or  tails  of  the  several  jack-levers  c/,  causing  the  jack -levers, 
one  after  another,  to  draw  back  the  several  needles  e  \  by 
which  movement  of  the  needles,  the  thread  is  brought 
under  their  beards ;  and  as  the  needles  recede  further,  the 
extended  thread  is  drawn  in  loops  round  the  front  parts  of 
the  points  t,  t,  t. — These  loops,  thus  formed  on  the  points 
t,  t,  t,  are  to  constitute  a  row  of  stitches  or  loops,  of  the 
fabric  about  to  be  produced ;  but,  as  it  must  be  understood 
that  a  previous  row  of  stitches  have  been  laid  round  the 
stems  of  the  needles,  (as  in  the  ordinary  mode  of  setting 
on,)  the  beards  of  the  needles,  in  passing  under  the  presser- 
bar,  are  depressed,  so  as  to  allow  the  previously-formed 
stitches  to  slide  over  the  beards  to  the  ends  of  the  needles ; 
and  the  loops,  last  formed  under  the  beards,  to  be  drawn 
through  the  stitches,  which  is  done  by  a  greater  elevation 
of  the  cam  A,  as  it  revolves,  drawing  frirther  back  all  the 
jack-levers  and  needles  collectively. 
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By  thiB  time  the  cam  v^  (see  fig.  S,)  will  have  so  far 
passed  onward  as  to  allow  the  tail  u^  and  lever-frame  r,  to 
descend  and  bring  down  the  point-bar  9^  and  points  t^  by 
which  the  loops  of  thread  will  have  slipped  off  the  ends  of 
the  points,  and,  by  the  ultimate  receding  of  the  jacks,  be 
brought  on  to  the  stumps  on  the  top  edge  of  the  bar  j. 

The  presser-bar  x,  is  now  raised  by  the  rotary  cam  jb, 
passing  under  the  tail  y ;  and  the  cams  h^  on  the  rotavy 
cylinder  g^  having  advanced  beyond  the  tails  of  the  jack- 
levers  c(|  the  springs  /,  cause  the  jacks  to  project  all  the 
needles  forward  together,  ready  to  commence  another 
course. 

In  narrowing  the  work  for  shaping  the  stocking  or  other 
article,  the  stitch  must  be  lifted  from  the  outside  needles  on 
to  the  next,  which  may  be  done  by  any  of  the  means  at 
present  known^  and  commonly  practised.  The  needles, 
thus  put  out  of  use,  may  then  be  removed  from  the  jack- 
lever,  if  required ;  and  in  order  to  do  this,  instead  of  attach- 
ing the  needle-leads  to  the  jack-levers,  by  a  permanent 
rivet,  they  may  be  connected  in  the  way  shewn  in  the 
auxiliary  figs.  4,  5,  and  6. 

Fig.  4,  represents  the  upper  part  of  a  jack,  with  the  hole 
or  eye  for  the  connecting  pin  to  pass  through ;  a,  is  a 
piece  afiixed  to  the  side  of  the  jack,  having  a  counter-sunk 
edge.  Fig.  5,  represents  the  detached  needle  and  its  lead, 
with  the  small  stud  fixed  in  it,  which  is  to  pass  into  the 
eye  of  the  jack,  and  form  the  joint;  the  end  of  the  lead 
being  bevilled  at  A.  In  connecting  the  needle-lead  to  the 
jack,  it  is  placed  in  the  upright  position  shewn  at  fig.  7; 
and  when  the  stud  has  passed  into  the  eye  of  the  jack,  the 
lead  is  brought  down  into  the  position  shewn  by  dots,  the 
bevilled  end  6,  passing  under  the  counter-sunk  edge  of  the 
piece  a,  by  which  it  is  kept  securely  attached. 

The  form  of  stump-bar  j,  which  is  employed  instead  of 
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the  ordinary  sinkers,  is  represented  in  two  detached  po- 
sitionsi  at  figs.  7  and  8.  Fig.  7,  is  a  transverse  section  of 
the  bar,  and  fig.  8,  is  a  front  view  of  the  same.— [/nro&cit 
in  the  Petty  Bag  Office,  August,  1841.] 

Specificadon  drawn  by  Messrs.  Newton  and  Son. 


To  John  Dean,  ofDovor,  in  the  county  of  Kent,  chemist, 

for  his  invention  of  improvements  in  preparing  skins 

and  other  animal  substances  for  obtaining  gelatine,  size 

and  glue,  and  in  preparing  skins  for  tanning. — [Sealed 

2Srd  February,  1841.] 

The  process  of  manufacturing  gelatine,  size,  and  glue, 
from  skins  and  other  animal  substances,  such  for  instance 
as  the  tendons  of  the  feet,  is  as  follows : — 

After  these  substances  have  been  deprived  of  their  horns, 
hoots,  and  fatty  matters,  they  are  placed  in  a  solution  of 
lime,  or  of  the  alkalies,  potass  or  soda,  difiused  in  water,  in 
the  proportion  of  8  to  26  lbs.  of  lime,  and  from  4  to  16  lbs. 
of  potass  or  soda  to  every  50  gallons  of  water,  for  the  pur- 
pose of  removing  all  hair  from  the  hides ;  and  in  this  solu- 
tion they  are  allowed  to  remain  not  less  than  24  hours,  by 
which  time  the  hair  will  be  slightly  loosened.  The  animal 
substances,  together  with  a  quantity  of  the  same,  or  a  similar 
solution,  are  then  placed  in  a  rotating  cylinder,  constructed 
like  the  figures  in  Plate  XI. ;  fig.  1,  being  a  longitudinal 
section  of  the  cylinder,  mounted  in  proper  bearings  in  the 
frame-work,  and  fig.  2,  a  vertical  section. 
•  The  cylinder  is  formed  of  bars  of  wood  or  suitable  metal, 
set  at  short  distances  apart,  and  secured  to  strong  circular 
ends,  of  from  two  to  four  feet  in  diameter.  Some  of  these 
bars  must  be  moveable,  to  allow  of  the  admission  of  the 
skins,  &c.     A  perforated  surface  of  wood,  secured  in  a 
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similar  way  to  the  bars,  may  be  adopted ;  in  which  case  a 
door  must  be  made  for  the  admission  of  the  skins. 

The  cylinder  is  made  to  revolve,  (by  the  agency  of  any 
required  mechanical  or  manual  power,  in  a  case,  vat,  or 
trough,  of  any  suitable  material,)  until,  by  the  action  of  the 
lime,  or  the  alkalies,  potass  or  soda,  assisted  by  the  friction 
of  the  internal  surface  of  the  cylinder,  and  the  animal 
substances  rubbing  against  each  other,  the  hair  becomes 
removed,  together  with  some  of  the  albumen  which  such 
animal  substances  contain.  The  hides,  skins,  or  pieces, 
thus  treated,  are  then  taken  out  of  the  cylinder  and  cleansed, 
fleshed,  or  shaved  in  the  ordinary  way,  and  washed  and 
soaked  in  water  until  thoroughly  cleansed. 

The  hides,  skins,  or  pieces,  thus  prepared,  or  the  animal 
substances,  such  as  the  tendons  which  do  not  require  un- 
hairing,  are  then  steeped  in  a  large  or  suitable  vat  or  tank, 
and  allowed  to  remain  in  water  until  a  slight  putrescence 
is  evident.  They  are  then  placed  in  suitable  receivers, 
constructed  either  of  wood  or  metal,  or  some  vitrified  sub- 
stance, as  glass  or  earthenware,  and  covered  with  water, 
and  upon  them  is  poured  from  6  to  28  or  30  lbs.  of  hydro* 
chloric  acid  for  every  100  lbs.  weight  of  animal  substance 
that  the  receivers  contain;  or  the  hydrochloric  acid,  in 
either  of  the  above-mentioned  proportions,  may  be  com- 
bined with  a  sufficient  quantity  of  water,  in  a  separate 
suitable  vessel,  and  poured  upon  the  hides,  or  skins,  or 
other  animal  substances,  and  stirred  round,  in  order  to  give 
the  mixture  access  to  all  parts  of  their  surface.  The  vessel  is 
then  covered  over,  and  the  animal  substances  are  exposed  to 
the  action  of  the  acidulated  water  for  a  suitable  time,  vary- 
ing according  to  the  kind  and  age  of  the  skins,  hides,  and 
animal  substances,  from  eight  to  twenty-four  hours.  The 
hides  and  pieces  of  the  buffalo  and  other  animals,  when  of 
unusual  bulk  or  thickness,  will  require  to  be  again  exposed 
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to  the  action  of  a  similar  solution,  and  in  that  case  it  wonld 
be  desirable  to  wash  them  carefully  before  such  re-ex- 
posure. When  the  skins  and  animal  substances  have  been 
sufficiently  exposed  to  the  action  of  this  mixture,  they 
assume  generally  a  whitened  semi-transparent  appearance. 

The  hides,  skins,  pieces,  and  animal  substances,  next 
require  to  be  washed  thoroughly  in  clear  cold  water ;  and 
in  order  to  do  so  effectually,  a  rotating  cylinder,  such  as 
before  described,  may  be  used,  but  stampers  will  answer 
the  same  purpose ;  in  any  case  the  washing  should  be  con- 
tinued until  the  water  passes  through  them  perfectly  clear 
and  limpid.— This  washing  being  completed,  the  animal 
substances  are  deposited  in  a  tun,  vat,  or  tank,  accessible 
to  a  constantly  flowing  current  of  clear  fresh  water,  which 
is  allowed  to  cover  them,  and  in  which  they  may  remain 
one,  two,  or  three  days,  when  they  are  ready  to  have  their 
gelatine,  size,  or  glue,  extracted  from  them. 

Hides  or  skins,  intended  to  be  tanned,  must  be  sub- 
mitted to  a  process  like  to  the  one  before  described,  in 
order  to  deprive  the  hides  and  skins  of  their  hair ;  namely^ 
by  the  assistance  of  a  rotating  cylinder  and  a  solution  of 
lime,  or  the  alkalies,  soda  and  potass ;  and  also  a  similar 
process  is  made  use  of  by  the  application  of  the  hydro- 
chloric acid,  or  the  acid  solution,  the  proportions,  in  either 
case,  being  the  same,  and  dependent  upon  the  same  cir- 
cumstances. When  these  processes  are  completed,  the 
hides  and  skins  are  ready  to  be  manufactured  into  leather, 
by  being  exposed  to  or  operated  upon  by  the  tanning  prin- 
ciple or  tannin  in  the  ordinary  way. 

The  patentee  claims,  firsts  the  use  of  a  rotating  per- 
forated or  other  cylinder,  as  before  described,  for  the  pur- 
pose of  unhairing  the  skins,  or  hides,  or  pieces,  to  be  used 
in  the  manufacture  of  gelatine,  size,  or  glue,  when  used  in 
combination  with  a  solution  of  lime,  potass,  or  soda,  or 
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combined  portions  of  either ;  secondly,  the  application  of 
hydrochloric  acid  or  hydrochloric  acid  gas,  or  hydrochloric 
acid  or  hydrochloric  acid  gas  diffused  in  water,  in  what- 
soever manner  it  may  be  employed,  when  applied  to  hides, 
skins,  or  other  animal  substances,  for  the  purpose  of  pre- 
paring them  for  the  manufacture  of  gelatine,  size,  or  glue  ; 
and  thirdly,  the  sole  application  of  the  above-mentioned 
acid  and  acid  gas  to  hides  and  sldns,  for  the  purpose  of 
preparing  them  for  being  tanned. — [Inrolled  ai  the  Petty 
Bag  Office,  August,  1841.] 

specification  drawn  by  Metm.  Newton  and  Son. 


To  David  Napier,  of  MM  WaU,  in  the  county  of  Mid- 
dleeex,  engineer,  for  improvements  in  propelUng  vessels, 

—[Sealed  22nd  March,  1841.] 

The  first  improvement  consists  in  removing  the  paddle- 
wheels  from  the  sides  of  steam  vessels,  and  placing  two 
wheels  of  equal  diameter,  with  oblique  float  boards,  at  the 
stern,  their  shafts  lying  parallel  with  the  length  of  the 
vessel,  and  the  wheels  consequently  working  at  right  angles 
to  the  direction  in  which  the  vessel  is  going.  One  wheel  is 
placed  further  aft  than  the  other,  so  as  to  admit  of  its  float 
boards  working  nearly  up  to  the  shaft  of  the  other  wheel, 
without  interfering  with  the  float  boards  of  that  wheel. 

The  second  improvement  is  intended  to  avoid  the  lifting 
of  back  water  by  floats  of  the  paddle  wheels.  It  consists 
in  mounting  the  floats  on  short  axles,  with  a  crank  at  one 
end,  from  which  a  heavy  metallic  frame  is  suspended  ;  this 
frame,  by  its  weight,  keeps  the  floats  always  in  a  vertical 
position,  and  thus  prevents  their  lifting  any  back  water,  as 
the  paddle-wheel  revolves. — [Inrolled  in  the  Inrohnent 
Office^  September,  1841.] 


[    369     ] 


To  John  Lindsay,  Esq.,  of  Lewisham,  in  the  county  of 
Kent  f  for  improvements  in  covers  for  water'closets,  night 
stools^  and  bedpans, — [Sealed  S9th  March,  1841.] 

This  invention  consists  in  a  mode  of  making  the  covers  of 
water-closets,  &c.,  so  as  to  prevent  the  escape  of  any  un- 
pleasant effluvia* 

The  cover  is  made  of  a  circular  piece  of  mahogany  or 
other  wood,  with  a  hole  in  the  centre  to  receive  a  peg,  and 
is  bound  round  its  outer  edge  with  woollen  cloth  or  other 
elastic  substance,  covered  with  a  strip  of  chamois  leather. 
In  using  this  cover,  it  is  pressed  dovm  in  the  pan,  the  hole 
in  the  centre  permitting  the  air  in  the  pan  to  escape ;  and 
when  the  cover  is  low  enough,  the  hole  is  closed  air-tight 
by  the  peg,  and  the  escape  of  any  effluvia  prevented. — [/pi- 
roUed  in  the  Inrolment  Office^  September ^  1841.] 


To  Anthony  Theophilus  Merry,  of  Birmingham^  re- 
finer of  metalSf  for  an  improved  process  or  processes 
for  obtaining  zinc  and  lead  from  their  respective  ores, 

and  for  the  calcination  of  other  metallic  bodies. — [Sealed 

March  22nd,  1841.] 

This  invention  consists  in  applying  the  heat  arising  from 
the  converting  of  pit-coal  into  coke,  to  the  purposes  of 
calcining,  roasting,  and  smelting  the  ores  of  zinc  and  lead. 
To  accomplish  this,  the  coke-oven  is  connected  at  the  back, 
by  a  flue,  with  a  subliming  furnace;  from  the  back  of 
which  a  flue  leads  to  a  reverberatory  furnace,  and  from  the 
back  of  this  furnace  another  flue  proceeds  to  a  chimney. 
The  subliming  pots  are  twenty-four  in  number,  and  their 
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lower  ends  are  inserted  into  condensing  pipes,  which  dip 
into  vessels  containing  watery  to  receive  in  drops  the  con- 
densed vapours  of  the  zinc. 

The  ores  of  zinc  (i.  e.  the  carbonate  and  sulphuret  of 
zinc)  are,  in  the  first  instance,  converted  into  an  impure 
oxide  of  zinc,  in  the  following  manner : — The  carbonate  of 
zinc,  after  beiz^  reduced  to  a  coarse  powder  and  washed, 
is  exposed  in  a  reverberatory  furnace,  for  five  or  six  hours, 
to  a  strong  red  heat,  (being  occasionally  stirred  with  an 
iron  rake,)  which  decomposes  the  carbonate,  and  produces 
an  impure  oxide  of  zinc. 

The  sulphuret  is  coarsely  pulverized,  and  washed,  and 
calcined  for  twenty*four  hours,  in  a  reverberatory  furnace, 
being  stirred  every  half-hour.  During  the  first  six  hours  it 
is  exposed  to  a  very  low  heat,  which,  for  the  remainder  of 
the  time,  is  increased  to  a  strong  red  heat;  and  at  the  end 
of  the  twenty-four  hours,  the  sulphuret  will  be  decomposed, 
and  an  impure  oxide  of  zinc  produced. 

The  following  is  the  mode  of  converting  the  impure 
oxide  of  zinc  into  a  metallic  state : — A  fire  is  first  made  in 
the  coke-oven,  and  small  quantities  of  coal  are  added,  until 
the  subliming  pots  are  made  red  hot  by  the  flame,  heated 
gases,  &c.,  that  pass  froin  the  coke-oven  into  the  subliming 
furnace,  and  from  thence  proceed  through  the  reverberatory 
furnace  into  the  chimney.  The  oven  is  then  cleared  out, 
and  charged  with  the  coal  to  be  made  into  coke ;  and  at 
the  same  time  the  subliming  pots  are  charged  with  the 
oxide  of  zinc,  mixed  with  pulverized  charcoal,  coke,  or 
other  carbonaceous  substance,  in  the  proportions  of  one 
part,  by  weight,  of  charcod,  to  three  parts  of  the  oxide ; 
the  opening  at  the  bottom  of  each  subliming  pot  beii^ 
stopped  up  by  a  piece  of  coke  or  charcoal,  to  prevent  the 
charge  from  passing  through. 

In  about  twenty-four  or  thirty  hours,  the  coal  will  be 
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converted  into  coke,  the  ore  in  the  subliming-pots  reduced, 
and  the  zinc  sublimed.  The  sublimed  zinc  is  then  col- 
lectedy  and  the  subliming  pots  and  coke-oven  are  cleared 
out  and  re-charged ;  after  which  the  above  process  is  repeated* 

The  flame,  heated  gases,  &c.,  from  the  coke-oven,  may 
pass  through  a  calcining  furnace,  in  the  same  way  as  they 
pass  through  the  subliming  furnace. 

An  ordinary  smelting  furnace  is  employed  for  smelting 
lead  ores,  it  being  connected,  by  a  flue,  with  a  coke-oven, 
in  the  same  manner  as  the  subliming  furnace,  and  for  the 
same  purpose,  ^ 

The  patentee  claims  the  application  of  the  heat,  arising 
from  the  carbonization  of  pit-coal,  to  the  calcining,  sub- 
liming, or  smelting  the  ores  of  lead  or  zinc,  let  the  appa- 
ratus or  process,  combined  therewith,  be  what  it  may ;  and 
likewise  the  combination  of  furnaces  for  the  calcination  of 
the  ores  of  other  metallic  bodies,  besides  those  of  zinc  and 
lead. — [Inrotted  in  the  Inralmeni  Office,  September,  1841 .] 


7b  Joseph  Bettridoe,  of  Birmingham,  wood  turner,  for 
an  improved  method  of  mtmufacturing  papier-machS, 
pearlf  china,  ivory,  horn,  wood,  and  comporitions,  into 
pillare  and  stands,  for  table  and  other  articles  of 
domestic  furniture. — [Sealed  27th  May  1841.] 

This  invention  consists  in  manu&cturing  the  pillars  and 
stands  of  table  and  other  lamps,  the  poles  and  rings  Ux 
curtains,  and  also  cornices,  out  of  stov&-dried  wood,  oiiia-»> 
mented  with  papier-maohe,  pearl,  china,  &c. 

The  mode  of  making  pillars  for  lamps,  according  to  this 
invention,  is  as  follows:— -A  piece  of  well-seasoned  wood 
is  selected,  and  turned  in  a  lathe  into  a  rough  representa- 
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tion  of  the  intended  figure  of  the  pillar,  and  a  hole  is  bored 
through  it  lengthwise;  it  is  then  placed  in  a  japanner's 
stove,  and  exposed,  for  a  period  varying  from  seven  to  ten 
days,  to  a  heat  beginning  at  120^  Fahr.,  and  increasing  to 
250^.  At  the  end  of  this  period  it  is  removed  from  the 
stove,  and  finished  in  a  lathe ;  after  which,  it  is  ornamented 
by  japaning,  carving,  or  inlaying  ornaments  of  papier- 
mach6,  pearl,  china,  ivoiy,  &c. 

The  plinth  of  the  pillar  is  made  in  the  same  manner,  and 
from  the  centre  of  it  a  wire  rises,  which,  passing  through 
the  hole  in  the  pillar,  is  secured  at  its  upper  end  by  a  nut, 
and  thus  the  plinth  is  firmly  attached  to  the  pillar. 

The  patentee  claims  the  method  of  manufacturing  pillars 
and  stands  for  lamps,  by  applying  stove-dried  wood,  as 
described,  either  ornamented  or  not,  by  the  application  of 
papier-mache,  pearl,  china,  ivory,  horn,  or  coppositions ; 
likewise  the  mode  of  manufacturing  cornices,  poles,  and 
rings,  of  stove-dried  wood,  as  described. — [InroUed  in  the 
Inrolment  Office,  November,  1841.] 


To  James  Colley  March,  of  Bofyuiaple,  in  the  county 
of  Devon,  surgeon, /or  certain  improved  meane  qfpro^ 
dudng  heat  from  the  combustion  of  certain  kinds  of 
/tie/.— [Sealed  8th  June,  1841.] 

This  invention  is  intended  to  facilitate  the  combustion  of 
all  kinds  of  coal,  (anthracite  only  excepted,)  and  consists  in 
causing  a  stream  or  streams  of  air  to  impinge  on  the  upper 
surface  of  the  ignited  coal,  instead  of  the  air  being  admitted 
firom  below,  and  passing  upwards  through  the  general  mass 
of  fuel  contained  in  the  fire-place  or  furnace. 

It  may  be  applied  to  all  kinds  of  furnaces,  but  the  follow- 
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ing  description  of  its  application  to  the  furnace  of  a  sta- 
tionary steam-boiler,  will  be  sufficient  to  illustrate  the  im- 
provement : — The  furnace  is  divested  of  its  fire-bars,  and 
beneath  it  a  receptacle  for  coals  is  formed,  having  a  move- 
able bottom,  on  which  the  coals  rest ;  from  the  underside 
of  this  bottom  plate  two  racks  descend,  taking  into  two 
pinions,  on  a  horizontal  axis,  which  being  turned  by  means 
of  a  handle,  as  the  upper  part  of  the  coal  is  consumed, 
causes  the  bottom  plate  to  rise,  and  so  keep  the  fire  well 
supplied  with  fuel.  The  air  passes  through  a  large  pipe  in 
front  of  the  boiler,  into  a  series  of  horizontal  tubes  within 
the  boiler,  from  whence  it  is  conducted  by  a  number  of 
vertical  tubes  into  the  frimace,  and  is  caused  to  impinge  on 
the  upper  surface  of  the  ignited  coal.  These  tubes  may  be 
enclosed  in  other  tubes,  if  desired,  in  order  to  prevent  the 
air  from  becoming  heated  in  its  passage  through  the  boiler. 
— [InroUed  in  the  Inrolment  Office^  December ^  1841.] 


•descriptions   of  those   patents  granted  in   1834, 

WHICH  have  not  been  REPORTED  IN  THIS  JOURNAL. 

To  Janet  Taylor,  of  East-street,  Red  Lion-square,  in 
the  county  of  Middlesex,  for  improvements  in  instru- 
ments for  measuring  angles  and  distances,  applicable 
to  nautical  and  other  purposes. — I  Sealed  ^7th  March, 
1834.] 

The  improved  instrument  is  shewn  in  Plate  XII.,  at  figs. 
1,  2,  3,  4. — Fig.  1,  being  an  elevation  in  perspective,  and 

*  Since  the  commencement  of  this  work,  established  in  1820,  with  the 
view  of  bringing  into  public  notice  all  inventions  patented  in  England,  every 
branch  of  manufacture  has  so  much  increased,  not  only  by  the  energy  of  our 
own  countrymen,  but  by  the  protection  held  out  to  ail  foreigners,  that  the 
yearly  number  of  patents  has  augmented  in  a  ratio  which  could  not  have  been 
calculated  upon.  The  task,  therefore,  of  reporting  each  invention,  which  was 
once  considered  practicable,  is  now  impossible  to  accomplish,  although  from 
time  to  time  the  size  of  the  work  has  been  considerably  increased.  The 
editor's  intention  in  reporting  the  following  specifications,  is  to  make  the 
work  complete,  as  to  the  description  of  all  patents,  up  to  a  certain  time,  pre 
vious  to  publishing  a  second  analogical  index,  which  has  been  anxiously  en- 
quired after  by  many  subscribers,  and  is  now  in  a  state  of  considerable  for- 
wardness. 
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fig.  9f  a  plan  of  the  instrument;  figs.  3  and  4,  are  separate 
views  of  some  of  the  parts. 

The  instrument  consists  of  a  semi-circular  graduated 
scale  a,  fixed  on  the  top  of  a  ring  b,  in  such  a  manner,  that 
the  centre  of  the  circle,  of  which  it  is  the  half,  is  in  a  right 
line  with  the  poles  of  the  ring  b ;  and  to  these  poles  also 
the  handle  c,  by  which  the  instrument  is  held,  when  taking 
observations,  is  fixed,  d,  is  a  semi-circular  graduated  scale, 
hinged  or  jointed  to  the  poles  of  the  ring  6,  and  conse- 
quently capable  of  assuming  any  angle  thereto ;  and  «,  is  a 
semi-circular  stay  to  the  ring  6,  vnthin  which  the  scale  d, 
moves ;  y,  is  an  indicator,  turning  on  a  centre  at  g^  and 
having  in  its  outer  end  an  oblong  rectangular  opening, 
through  which  part  of  the  scale  a,  can  be  seen ;— -it  is  con« 
nected  by  a  piece  of  brass  h,  with  the  scale  d^  so  that  they 
may  both  move  together,  in  order  that  the  graduated  scale 
f ,  jf  on  the  indicator  y,  may  determine  the  angle  formed 
by  any  movement  of  the  scale  d,  with  the  ring  b ;  and  the 
indicator  is  steadied  in  its  movements  by  a  strap,  at  ita 
outer  end,  which  embraces  the  edge  of  the  scale  a. — k,  is 
a  tangent-screw,  and  I,  a  clamp  or  set-screw. 

Upon  the  upper  part  of  one-half  of  the  ring  b,  shewn 
detached  at  fig.  4,  is  a  graduated  scale,  commencing  at  the 
point  m,  with  0,  and  ending  at  the  point  n,  with  90^ ;  and 
in  a  groove  in  this  part  of  the  ring  b,  a  nonius  o,  slides. 
The  scale  a,  is  graduated  into  three  scales  p,  g^  r;  the 
scales  p,  q,  commencing,  respectively,  at  0,  in  the  middle 
of  the  scale  a,  and  ending  at  180^  at  the  points  p,  q;  the 
scale  r,  commences  with  0,  at  the  point  r,  and  ends  with 
180^  at  the  point  s.  The  scale  c,  is  graduated  in  two 
directions,  beginning  at  ^,  with  0,  and  ending  with  90^  at 
«,  V ;  and  in  a  groove  in  the  scale  c,  a  nonius  y,  slides. 
The  scale  f,  j,  on  the  indicator,  corresponds  with  the  scale 
r,  and  the  scale  u?,  x,  with  the  scales  p,  q. 

The  instrument  is  provided  with  glasses,  for  taking  ob- 
servations, so  as  to  render  the  ordinary  quadrant  and  sex- 
tant unnecessary. 

The  mode  of  ascertaining  the  hour-angle,  at  any  time  of 
the  day,  is  as  follows,  supposing  the  latitude  to  be  51^  S^ 
north,, and  the  declination  of  the  sun  28^  2S^  north : — The 
nonius  o,  is  first  moved  along  the  groove  in  the  ring  A,  until 
its  point  0,  is  opposite  51^  32^  on  the  scale  m,  n  ;  and  then 
the  nonius  y,  is  moved  along  the  groove  in  the  scale  d,  till 
its  point  0,  is  opposite  28®  23'.     The  altitude  of  the  sun  is 


i 


Gittin$\for  Impts.  in  Condensation.  275 

now  taken  in  the  usual  manner,  and  measured  off  by  a  pair 
of  compasses  on  the  scale  d,  and  that  scale  is  then  moved 
to  such  a  position,  that  the  compliment  of  the  altitude 
taken  by  the  pair  of  compasses,  will  be  equal  to  the  distance 
between  the  two  degrees  marked  on  the  graduated  scales 
bf  d;  so  that  one  point  of  the  compasses  being  placed 
against  51^  SSf  on  the  ring  6,  the  other  point  will  touch 
28^  2S'  on  the  scale  d.  The  indicator  f,  which,  as  before 
mentioned,  accompanies  the  scale  d,  in  its  movements,  is 
now  fixed  by  the  set-screw  /,  and  at  the  point  0,  on  the 
scale  f,  J,  the  required  hour  will  be  found. 

The  following  is  the  mode  of  finding  the  distance  between 
two  given  points,  supposing  the  difference  of  longitude 
between  the  two  to  be  1 1^  6\  and  their  respective  latitudes 
40O  68'  north,  and  33<>  3'  north :— The  indicator  /,  is  first 
fixed  by  the  set-screw  /,  at  1 1^  6'  on  the  scale  r,  and  then 
the  nonius  o,  is  moved  to  49^  58'  on  the  ring  6,  and  the 
nonius  y,  to  33^  3'  on  the  scale  c/;  the  distance  between 
these  two  last  points,  is  the  distance  required,  which,  being 
taken  by  a  pair  of  compasses,  and  measured  off  on  the 
•scale  c,  will  be  found  to  be  18^  48'* 

To  ascertain  the  difference  of  longitude,  the  noniuses 
are  set  to  the  two  latitudes,  as  above,  and  the  distance 
between  the  two  places,  (t.  e.  18^  48^)  taken  by  a  pair  of 
compasses ;  the  scale  d,  is  then  moved,  until  the  points  of 
the  compasses  touch  the  points  0,  on  the  two  noniuses,  and 
the  indicator  being  then  fixed  by  the  set-screw,  the  differ- 
ence of  the  longitude  will  be  found  on  the  scale  a,  opposite 
the  point  0,  on  the  scale  t,  j. 

The  patentee  claims  the  giving  to  the  scale  cf,  the  pro- 
perty of  assuming  any  angle  with  reference  to  the  scale  m, 
n,  on  the  ring  i,  when  the  same  is  combined  with  the  scale 
a,  and  used  for  the  purpose  of  ascertaining  or  measuring 
angles  and  distances,  as  described.— [Znro/fed  in  the  Inrol^ 
ment  Office ^  September ^  1834.] 


To  William  Gittins,  of  the  parish  of  St.  Paneras, 
in  the  county  of  Middlesex,  Esq.,  for  an  improved 
mode  of  applying  the  water,  used  for  the  purpose  of 
condensation  %n  marine  and  certain  other  steam-engines, 
to  the  coiirf^wer.— [Sealed  6th  May,  1834.] 

This  improvement  consists  in  placing  a  condenser  or  con- 
densers, at  the  outside  of  the  steam-boat  or  vessel,  so  that 
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they  shall  be  immersed  in  the  water  in  which  the  vessel 
floats,  and  be  thereby  kept  cool  enough  to  condense  the 
waste  steam  admitted  into  them  from  the  cylinders  of  the 
steam-engines,  or  from  the  ordinary  condensers. 

These  additional  condensers  are  made  of  thin  metal  plate, 
being  of  a  curved  form,  corresponding  with  the  curved  sides 
of  the  vessel,  to  which  they  are  secured  by  stay-bolts ;  and 
expose  large  lateral  surfaces,  parallel  to  the  sides  of  the 
vessel,  in  order  that  the  steam,  which  is  conveyed  into 
them,  may  be  spread  out  in  thin  sheets,  and  enectually 
exposed  to  the  cooling  action  of  the  circumjacent  water. 
A  narrow  space  is  left  between  the  condenser  and  the  side 
of  the  vessel,  for  the  passage  of  a  thin  sheet  of  water,  to 
keep  the  side  of  the  condenser  next  the  vessel  cool.  The 
water,  produced  by  the  condensation  of  the  steam,  is  drawn 
off  from  the  bottoms  of  the  condensers,  through  drain- 
pipes, by  the  ordinary  air-pumps  of  the  engines. 

The  condensers  may,  if  desired,  be  formed  of  a  series  of 
curved  tubes,  placed  in  a  verticid  position,  and  connected 
with  each  other  at  their  ends. — [Inrolled  in  the  Inrolmeni 
Office,  November  6tA,  1834.] 


To  Alexander  Beattie  Shankland,  of  Egremont* 
place,  in  the  parish  of  St.  Pancras,  in  the  county  of 
Middlesex,  for  a  machine  or  engine  for  cutting  or 
fashioning  wood  into  certain  defined  shapes  or  forms, 
to  Jit  the  same  more  readily  to  various  purposes  and 
tt*e*.— [Sealed  6th  May,  1834.] 

This  machine  is  described,  in  the  specification,  as  applied 
to  cutting  and  forming  wood  into  spokes  for  the  wheels  of 
carriages,  and  consists  of  a  strong  frame,  on  the  top  of 
which  a  table  or  platform  is  fixed,  with  apertures  in  it  for 
the  different  saws  and  cutters  used  in  the  machine.  Di- 
rectly beneath  this  table  a  horizontal  axis  extends  across 
the  machine,  carrying  on  one  end  of  it  a  pair  of  circular 
saws,  by  which  the  timber  is  reduced  to  its  proper  size, 
and  on  the  other  end  of  it  a  cutter-wheel,  for  dressing  the 
edges  of  the  timber ;  the  centre  of  the  axis  is  occupied  by 
a  tenon  cutter-wheel,  by  which  the  tenon  is  formed  on  the 
end  of  the  spoke.  The  cutter-wheels  are  circular  discs  of 
cast-iron,  about  fifteen  inches  in  diameter,  and  three  inches 


S/ianktatuTM,  for  Cuiting  or  Fashioning  Wood.     217 

and  a  half  in  thickness  at  their  periphery,  which  is  grooved 
to  admit  the  work.  The  periphery  of  the  tenon  cutter- 
wheel  is  morticed  or  notched  in  four  or  more  places,  to 
receive  the  cutters  or  blades,  which  are  fixed  in  the  mor- 
tices by  screws  or  wedges,  their  edges  projecting  beyond 
the  mortices,  after  the  manner  of  fixing  plane-irons.  The 
blades  belonging  to  the  other  cutter-wheel,  are,  by  prefer- 
ence, made  out  of  a  bar  of  steel,  bent  at  the  cutting  part 
to  the  desired  fonn,  and  sharpened  by  a  bevil,  from  the 
outside  of  the  curve,  so  that  the  cutting  form  of  the  tool 
does  not  change  by  wear.  This  blade  is  fixed  on  the  pe- 
riphery of  the  cutter-wheel  by  a  screw  at  each  end,  the 
bend  dropping  into  the  groove  of  the  wheel ;  and  if  it  is  de- 
sired that  the  back  and  front  sides  of  the  spoke  should  be 
dressed  to  different  curves,  it  will  be  necessary  to  have  two 
wheels  for  that  purpose,  or  one  broader  wheel,  with  two 
grooves  in  its  periphery,  and  two  sets  of  cutters,  of  the 
different  curves  required. 

^Beneath  the  cutter-wheels  is  a  sliding  table,  moving  in 
the  direction  of  the  length  of  the  machine,  by  which  the 
spoke  is  carried  under  tilie  cutter-wheel  that  dresses  its 
edges. 

The  following  is  the  mode  of  operation : — The  "  quar- 
tering" being  laid  on  the  table  first-mentioned,  is  squared 
and  brought  to  the  proper  dimensions  by  the  circular  saws, 
which  are  caused  to  revolve,  together  with  the  cutter- 
wheels,  on  the  same  axis,  and  the  tenon  is  then  formed,  by 
bringing  the  end  of  the  piece  of  timber  up  to  the  blades  on 
the  tenon  cutter-wheel.  The  spoke  is  now  removed,  and 
fixed  on  the  bed  of  the  sliding-table,  its  front  end  being 
adjusted  to  its  proper  height  by  a  wedge,  and  pressed 
against  a  pin,  by.  a  screw  and  winch,  at  the  tenon  end,  in 
order  to  keep  it  steady.  The  table  now  moves  forward, 
carrying  the  spoke  under  the  cutter-wheel,  on  the  end  of 
the  axis ;  and  when  the  angles  on  one  side  are  dressed,  the 
carriage  is  moved  backward  to  its  first  position.  After  the 
spoke  has  been  turned,  the  carriage  again  moves  forward, 
carrying  the  spoke  under  the  same  cutter-wheel,  or  under 
a  different  one,  if  the  forms  of  the  two  sides  of  the  spoke 
are  to  differ. 

The  patentee  claims  the  combined  machinerjr  herein 
described,  and  especially  the  apparatus  for  dressmg  down 
the  angles  of  the  timber,  whether  the  several  parts  are 
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arranged,  connected,  and  moved,  precisely  in  the  manner 
now  set  forth,  or  modified  in  various  ways,  to  produce  the 
same  results. — [InroUed  in  the  Inrobneni  Office^  Nopem" 
ber,  1834.] 


To  Louis  Brunibr,  qf  Vineyard-walk^  in  the  parish  of 
Clerkenwellf  in  the  county  of  Middlesex,  architect  and 
ciM  engineer  if  or  an  hydraulic  machine  or  apparatus,  of 
a  centrifugal  force,  applicable  to  the  raising  or  forcing 
water.— ISeeled  8th  May,  1834.] 

This  invention  consists  in  an  apparatus  for  raising  a  column 
of  water  above  its  ordinary  level,  by  means  of  the  cen- 
trifugal force  which  water  acquires  when  caused  to  rush  in 
a  circular  direction. 

In  Plate  XII.,  fig.  1,  is  a  transverse  vertical  section  of 
the  machine ;  and  fig.  2,  an  enlarged  plan,  in  section,  of  that 

Sart  called  the  channel-box.  The  machine  consists,  in  the 
rst  place,  of  a  flat  circular  box  or  case  b,  called  the  chan- 
nel-box, the  interior  of  which  is  divided  into  five  circular 
channels  c,  c,  c,  communicating  with  what  the  patentee 
calls  the  channel-neck  d,  by  the  five  passages  e,  e,  e;  the 
bottom  of  each  channel  c,  is  an  inclined  plane,  rising  from 
where  it  joins  the  bottom  of  the  channel-neck,  until  it  ar- 
rives at  the  channel-neck  again,  when  the  incline  ceases, 
(being  then  level  with  the  top  of  that  neck,)  and  the  flat 
top  of  the  channel-neck  forms  the  remaining  portion  of  the 
bottom  of  the  channel  c.  The  partitions  or  divisions  that 
form  the  sides  of  the  channels  c,  are  each  pierced  with 
eight  openings,  like  port*holes,  which  are  nearly  as  deep  as 
the  partitions  are  over  the  channel-neck,  and  radiate  from 
the  centre  of  the  channel-box ;  the  openings  in  the  inner 
pirtition  being  square,  and  becoming  more  and  more  ob- 
long in  each  succeeding  partition.  The  vertical  sides  of 
each  port-hole  are  angular,  forming  a  tangent  to  the  circular 
channels  c,  in  the  direction  of  the  motion  of  the  water,  so 
as  to  facilitate  its  exit  through  the  port-holes ;  and  the  par- 
titions between  the  port-holes  are  perforated  with  a  number 
of  small  holes. 

The  channel-box  b,  has  a  number  of  exit  pipesy*,  each 
provided  with  a  conical  end,  out  of  which  the  water  escapes, 
and  passes  through  a  conical  hole  in  the  caps  g,  into  the 
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ascennon-pipes  h.  These  pipes  A,  terminate  in  a  tank  t, 
into  which  the  water  is  to  be  raised  from  the  reservoir  j, 
and  be  thence  conducted  by  the  spout  k,  to  any  place  de- 
sired ;  or  if  power  is  required,  the  water  may  now  from 
the  spout  on  to  a  water-wheel,  and  then  fall  back  again 
into  the  reservoir/;  the  wheel  being  stopped,  when  re- 
quired, by  raising  the  valve  /,  by  means  of  the  cord  m, 
passing  over  the  pulley  n,  n,  n,  and  so  causing  the  water 
to  run  through  the  pipe  o,  into  the  reservoir,  instead  of 
running  through  the  spout  k. — p,  is  a  trough  or  passage 
that  conducts  the  water  into  the  channel-box  b,  and  is 
opened  or  closed  by  the  valve  q,  which  is  raised  or  lowered 
by  means  of  the  rods  r,  r,  fastened  to  the  end  of  the  lever 
s  ;  this  lever  being  acted  on  by  the  attendant  through  the 
handle  L 

The  action  of  the  machine  is  as  follows  : — The  valve  q, 
being  opened,  the  water  is  admitted  through  the  trough  p, 
and  channel-neck  df  into  the  circular  channels  c,  c,  c,  from 
whence  it  rushes  through  the  exit-pipesy*,  into  the  ascen- 
sion-pipes A,  with  sufficient  force  to  fill  those  pipes,  and 
flow  over  their  upper  ends  into  the  tank  t. 

The  patentee  claims,  as  his  invention,  the  hydraulic 
apparatus  herein  described,  whereby  he  is  enabled  to  apply 
the  centrifugal  force  acquired  by  a  column  of  water,  when 
allowed  to  rush  into  a  circular  channel,  in  a  direction  form- 
ing a  tangent  with  that  channel,  to  raise  water  above  the 
level  of  the  said  column. — [InroUedin  the  Inrolmeni  Office, 
November,  1834.] 

To  Charles  Louis  Stanislas  Baron  Heurteloup,  of 
Holies-street,  CavendisA-square,  in  the  county  of  MidL- 
dlesex,  for  improvements  in  certain  parts  of  certain 
descriptions  of  fire-arms. — [Sealed  22nd  May,  1834.] 

The  first  part  of  this  invention  consists  in  fitting-up  the 
stock,  lock-plate,  and  hammer  of  a  musket  or  other  fire- 
arm, in  sucn  a  manner,  that  a  small  tube  of  soft  metal, 
containing  the  priming,  may  be  brought  forward  to  the 
touch-hole,  and  a  piece  separated  from  it  and  exploded  by 
the  fall  of  the  hammer. 

In  Plate  XII.,  fig.  1,  is  a  side  view  of  the  stock  and  part 
of  the  barrel  of  a  fowling-piece,  with  this  improvement  ap- 
plied to  it;  and  fig.  2,  is  a  plan  of  the  mechanism,  by  which 
the  priming  tube  is  moved  towards  the  touch-hole. 
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A  hole  is  bored  in  the  butt-end  of  the  stock,  from  a,  to 
b,  to  receive  the  priming  tube  c,  which  is  a  soft  metal  tabe 
filled  with  detonating  powder ;  from  b,  the  tube  proceeds 
through  the  cavity  made  for  the  lock  till  it  reaches  the 
guide  nipple  d,  through  which  it  passes  to  the  touch-hole 
d^  its  end  resting  on  a  ledge  or  shelf  e.  The  end  of  the 
hammer  is  forked,  so  as  to  bestride  the  guide-nipple  when 
it  falls;  and  over  the  fork,  the  full  width  of  the  head  of  the 
hammer,  a  steel  blade  or  knife/*,  extends.  ^,  is  a  piece  of 
steel  called  the  striking  piece,  fastened  on  tne  head  of  the 
hammer  by  the  screw  A,  which  passing  through  the  blade 
y,  secures  that  also. 

The  hammer  in  falling,  describes  the  arc,  shewn  by  dotted 
lines,  and  its  forked  end  passes  beside  the  guide-nipple, 
whilst  the  blade/,  above,  cuts  off  a  small  piece  from  the 
end  of  the  priming  tube,  which  piece  is  caused  to  explode 
by  the  striking-piece  g,  coming  in  contact  with  it,  the  ex- 
plosion commumcating  fire  to  the  touch-hole ;  the  blade/*, 
at  the  same  time,  covering  the  hole  at  the  end  of  the 
guide-nipple  d,  and  thus  preventing  the  explosion  of  the 
remainder  of  the  priming. 

The  arrangement  of  mechanism  for  pushing  the  priming 
tube  towards  the  touch-hole,  is  as  follows  :-^t,  fig.  2,  is  the 
arm  on  which  the  hammer  is  fitted ;  /,  is  a  ratchet  wheel  of 
six  teeth,  with  a  milled  boss  k,  beneath,  turning  on  a  centre 
I,  firmly  fixed  to  the  solid  piece  m,  of  the  lock-plate,  the 
boss  being  let  into  the  solid  piece,  n,  is  a  spring  paul  or 
catch  to  secure  the  ratchet-wneel  from  moving,  except  in 
the  direction  of  the  arrow,  and  that  only  when  required, 
o,  is  a  spring,  with  a  friction  roller  p,  at  the  end  of  it, 
which  presses  the  priming  tube,  as  it  passes  through  the 
solid  piece,  against  the  milled  boss,  so  as  slightly  to  indent 
the  tube,  and  thus  give  the  boss  sufficient  hold  of  it  to 
force  it  forward  when  the  ratchet  wheel/,  is  turned  round. 
The  ratchet  wheel/,  is  turned  round  by  means  of  a  spring, 
fixed  to  the  side  of  the  hammer  next  the  ratchet  wheel, 
the  end  of  which  spring,  when  the  hammer  is  down,  takes 
into  the  teeth  of  the  ratchet  wheel,  and  on  the  hammer 
being  raised,  turns  the  same  round  one  tooth,  but  no  more, 
for  as  soon  as  the  hammer  has  reached  half-<:ock,  the 
spring  will  be  withdrawn  from  the  teeth  of  the  ratchet 
wheel,  which  is  prevented  from  running  back  by  the  spring 
paul  n. 

The  second  part  of  the  invention  consists  in  an  improved 
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mode  of  loading  fire-arms  at  the  breech.  Fig.  3,  is  a  side 
vieWy  partly  in  section,  of  the  barrel  and  stock  of  a  double- 
barrelled  fowling  piece ;  and  fig.  4,  is  a  plan  of  that  part  of 
the  stock  in  which  the  breech  end  of  the  barrels  rest,  and 
by  its  peculiar  construction  the  barrels  may  be  moved 
backwards  and  forwards.  The  arrangement  which  con- 
stitutes the  first  part  of  the  invention,  is  not  shewn  in 
either  of  these  figures,  in  order  to  avoid  confusion ;  but  it 
may,  nevertheless,  be  used  with  the  second  part.  Instead 
of  a  hut  being  formed  on  the  plug  at  the  butt-end  of  the 
barrels,  as  usual,  two  huts  q^  r,  are  formed  on  the  solid 
central  piece  between  the  two  barrels,  and  through  an  oblong 
hole  in  the  hut  q^  a  fulcrum  pin  Sy  is  introduced :  <,  is  a 
round  stud,  the  use  of  which  will  be  explained  hereafter ; 
and  ti,  is  a  steadying  or  guide-pin. 

To  load  the  barrels  at  the  breech,  they  are,  in  the  first 
instance,  moved  away  from  the  break-ofif,  and  the  plugs  r,  r, 
and  their  breech  ends  are  then  tilted  up,  turning  on  the 
fulcrum  pin  «,  in  order  to  receive  the  cartridge  w,  (shewn 
separately  in  fig.  5,)  which  is  made  with  a  cup  of  wood  or 
lead  m;*,  next  the  plugs  »,  r,  and  bored  to  receive  a  short 
piece  of  the  priming  tube.  The  barrels  are  then  brought 
down  upon  the  stock,  and  moved  backwards  to  the  plugs 
f>t  tff  which  not  only  completely  close  the  ends  of  the  bar- 
rels; but,  by  this  backward  movement,  ram  the  cartridges 
tightly  in  the  same. 

The  arrangement  by  which  the  barrels  are  moved  back- 
wards and  forwards,  is  a  lever  movement,  the  lever  used 
being  the  trigger  guard  or,  which  is  fastened  ou  the  lower 
end  of  a  plug  y.  The  upper  part  of  this  plug  is  formed 
into  an  excentric  y*,  and  has  a  hole  z,  in  it,  to  receive  the 
stud  /. 

When  it  is  desired  to  move  the  barrels  away  from  the 
plugs  9,  9,  the  trigger  guard  is  pushed  on  one  side,  till  it 
stands  at  right  angles  to  the  stock ;  by  which  means  the 
plug  f/,  is  turned  round,  carrying  with  it  the  stud  t,  and 
consequently  moving  the  barrels  forward.  When  the  bar- 
rels are  to  be  moved  back  again,  the  trigger  guard  is  drawn 
backwards,  and  by  so  doing,  the  excentric  y*,  on  the  plug 
y,  is  caused  to  act  on  the  hut  r,  and  push  the  barrels 
backwards,  until  the  side  8*,  of  the  hole  in  the  plug,  acts 
upon  the  stud  t\  and  by  the  time  the  guard  a?,  has  reached 
its  original  position,  the  barrels  will  be  in  close  contact  with 
the  plugs  9,  9,  and  the  cartridges  rammed  home, 

VOL.  XX.  2  L 
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The  patentee  claims,  First,  the  improTements  in  that  part 
of  a  fire-arm,  commonly  called  the  lock,  hereinbefore  de- 
scribed, by  which  a  succession  of  priming,  in  a  tube  or  case, 
is  presented  to  the  touch-hole,  and  as  much  as  is  necessary 
for  each  discharge  is  cut  off,  or  otherwise  separated  from 
the  rest,  and  exploded,  in  order  to  discharge  the  gnn,  upon 
an  anvil  or  shelf,  contrived  for  the  purpose,  without  igniting 
any  portion  of  it* 

Secondly, — The  new  arrangements  of  those  parts  of  a 
musket,  fowling-piece,  or  other  like  fire-arms,  called  the 
break-ofif,  hut,  plug,  breech,  and  barrel,  whereby  the  person 
who  fires  the  gun  is  enabled  to  advance  the  barrel  from  the 
plug,  tilt  it  up  from  the  stock,  load  at  the  breech,  bring  the 
barrel  down  upon  the  stock  again,  and  ram  the  cartridge, 
by  bringing  the  barrel  back  to  the  plug,*  with  the  aid  only 
of  a  single  lever,  which  may  be  the  trigger-guard  itself,  if 
required. — [Inrotted  in  the  Inrolmeni  Office,  November, 
1884.1 


To  Luke  Smith,  of  Manchester,  in  the  county  of  Lan- 
caster, cotton  manufacturer,  and  John  Smith,  of  Hey- 
wood,  in  the  same  county,  machine-maker,  for  certain 

.  improvements  in  weaving  machinery. —  [Sealed  24th 
May,  1834.] 

The  first  part  of  these  improvements  relates  to  the  mode 
by  which  the  picking-sticks  are  made  to  operate.  Instead 
of  operating  on  the  picking-sticks,  by  the  mechanism  here- 
tofore employed,  the  patentees  fix  on  the  peripheries  of 
the  two  fly-wheeis,  which  are  placed  one  at  each  side  of 
the  loom,  under  the  picking-sticks,  certain  inclined  curvili- 
near projections,  which  they  call  inclined  planes,  and  each 
inclined  plane  is  made  to  operate  upon  its  respective  pick- 
ine-stick,  at  every  second  revolution  of  the  crank- shaft,  on 
which  the  fiy-wheels  are  fixed;  one  picking-stick  being 
operated  on  at  one  revolution,  whilst  the  other  is  at  restj 
and  the  latter  put  in  motion  at  the  succeeding  revolution, 
when  the  former  is  at  rest.  This  state  of  rest  is  obtained 
by  moving  the  picking-stick  by  any  suitable  mechanism, 
alternately  out  of  the  line  of  action  of  the  inclined  planes. 

In  Plate  XJL,  fig.  1,  is  a  side  view,  and  fig.  2,  a  plan  of 
one  of  the  fly-wheels,  and  one  of  the  picking-sticks,  with 
its  appendages,  a,  is  the  fly-wheel ;  b,  an  inchned  plane, 
fixed  on  it,  which,  by  the  revolution  of  the  wheel}  comets  in 


CroffSf  for  Impts.  in  Lace  Machinery,         283 

contact  with  an  anti-friction  roller  c,  mounted  on  a  stud, 
fixed  to  the  socket  of  the  picking-stick  d^  and  moves  that 
end  of  the  picking-stick  outwards,  causing  the  other  end, 
which  communicates  motion  to  the  picker,  to  move  inwards, 
in  the  direction  of  the  arrow,  fig.  2.  The  stud  is  adjusted 
by  moving  it  in  the  slot  ^,  and  fixed  at  any  desired  point, 
by  a  nut  above,  y*,  y,  is  the  top  rail,  to  which  is  secured  a 
centre  pin  gy  \xj  means  of  the  nut  h  ;  and  from  this  pin  is 
suspended  the  picking-stick  d^  through  a  collar  f ,  in  which 
the  pin  passes,  and  becomes  its  centre  of  motion,  j^  is  a 
bell-crank,  suspended  from  the  top  rail  upon  a  swivel-joint, 
which  crank  operates  upon  the  picking-stick,  and  removes 
it  out  of  the  range  of  the  inclined  planes,  by  the  action  of 
the  mechanism  before  alluded  to. 

To  guard  against  an  accident  occurring,  by  a  revolution 
of  the  fly-wheel  in  the  contrary  direction,  a  piece  A,  is 
attached  to  the  inclined  plane  6,  at  an  opposite  angle  to 
that  plane,  which  piece  receives  and  throws  off  the  roller  c, 
without  producing  any  injury  to  the  loom. 

The  second  part  of  the  invention  has  for  its  object  the 

froduction  of  a  substitute  for  the  back  roller  of  the  loom, 
t  consists  of  a  cast-iron  rail  /,  bolted  to  the  frame  of  the 
loom,  having  a  longitudinal  cavity  or  groove  in  its  upper 
side,  extending  to  within  two  or  three  inches  of  each  end 
of  it ; — in  this  groove  a  loose  cast-iron  rail  m,  is  placed, 
of  the  sectional  form  represented  in  the  drawing,  being 
smoothed  oyer  at  the  top,  and  over  it  the  warp  is  stretched. 
The  patentees  claim  the  mode  described  of  giving  motion 
to  the  picking-sticks,  by  means  of  inclined  planes,  fixed  on 
the  fly-wheels ;  and  also  the  substitute  for  the  back  roller 
described  and  delineated  in  fig.  3. — [InroUed  in  the  In- 
rolmeni  Qfiee,  November,  1834.] 


To  William  Crofts,  of  New  Radford,  in  the  county 
of  Nottingham,  machine-maJcer,  for  certain  improve- 
ments  in  certain  machinery  for  making  lace,  com-' 
monly  called  bobbin  net  lace. — [Sealed  27th  May, 
1834.] 

TfiE  first  piart  of  these  improvements  consists  in  applying 
to  circular  bok  double-tier  machinery  an  additional  row  of 
circular  combs  of  a  single  tier  gauge.  The  additional  row 
is  applied  between  the  two  rows  of  warp  threads  of  a  double 
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tier  gauge,  such  as  are  usually  employed  in  double-tier 
machines,  but  which  rows  of  warp  threads  are  separated  so 
far  apart  from  each  other,  that  one  row  of  the  bobbin  car- 
riages will  have  passed  quite  through  one  row  of  separated 
warp  threads,  before  the  same  bobbin  carriages  begin  to 
make  their  entrance  between  the  other  row  of  warp  threads. 
The  additional  row  of  combs  being  of  a  single-tier  guage,  as 
before-mentioned,  will  contain  a  sufficient  number  of  geats 
to  receive  all  the  bobbin  carriages,  when  both  rows  are  col- 
lected into  one  straight  row  within  them,  and  the  bobbin  car- 
riages are  made  of  a  single-tier  gauge,  to  admit  of  collecting 
them  all  in^o  one  row  in  the  additional  combs,  in  which  case 
they  will  be  wholly  included  within  the  interval  left  be- 
tween the  two  rows  of  separated  warp  threads,  leaving  those 
threads  quite  detached,  and  at  liberty  to  be  racked  after 
all  the  bobbin  carriages  have  been  so  collected  into  one 
row  in  the  middle  row  of  combs. 

Another  part  of  the  improvements  consists  in  certain 
means  of  communicating  to  the  two  rows  of  bobbin  car- 
riages, their  requisite  vibrating  or  backwards  and  forwards 
motions,  in  their  three  rows  of  cells,  in  order  to  pass  and 
repass  them  between  the  two  rows  of  guide  threads,  by 
simultaneous  action.  For  this  purpose,  two  rows  of  hooked 
pushers  are  employed,  one  row  being  applied  to  the  front 
row  of  circular  bolts,  and  the  other  row  to  the  back  row  of 
bolts ;  they  act  in  suitable  notches,  which  are  formed  in 
those  parts  of  the  bobbin  carriages  that  project  through 
the  geats  of  the  circular  bolts,  or  combs,  so  as  to  extend 
beyond  the  convex  curvature  of  the  bolts. 

The  hooked  pushers  are  disposed  side  by  side  in  their 
respective  rows,  at  suitable  distances  apart,  to  make  them 
correspond  with  the  guide  threads,  and  also  with  the  geats 
in  the  two  rows  of  circular  bolts  ;  and  in  order  that  the 
hooked  pushers,  when  reaching  through  the  warp  threads 
to  communicate  the  necessary  motions  to  the  bobbin  car- 
riages, may  not  prevent  the  racking  of  those  threads,  the 
pushers  are  racked  coincidently  with  the  warp  threads  to 
which  they  respectively  belong,  so  tliat  the  pushers  will 
never  touch  or  bend  aside  the  warp  threads  between  which 
they  are  inserted. 

When  making  narrow  breadths  of  bobbin  net-lace,  be- 
sides the  parts  before-mentioned,  an  addition  is  made  of 
two  rows  of  ''  pickers,"  which  are  placed  above  the  middle 
row  of  combs,  and  correspond  in  number  with  the  hooked 
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pushers.  The  office  of  the  pickers  is  to  actuate  the  car- 
riages, when  they  are  collected  into  one  row  in  the  middle 
row  of  combs,  and  to  pick  out  the  carriages  therefrom,  and 
move  them  far  enough  out  between  the  warp  threads,  and 
into  the  circular  bolts,  to  put  them  within  reach  of  the 
hooked  pushers,  without  requiring  these  pushers  to  reach 
through  between  the  warp  threads,  as  before-mentioned,  in 
order  to  take  the  carriages  out  of  the  middle  row  of  combs. 

Moreover,  as  the  machinery  for  making  narrow  breadths 
of  bobbin  net-lace,  must  be  adapted  to  introduce  lacing,  or 
whipping  threads,  for  uniting  the  several  breadths  together 
while  they  are  being  made,  and  which  can  be  withdrawn 
when  the  net  is  finished,  such  lacing  threads  may  be  intro- 
duced into  the  machinery,  constructed  according  to  these 
improvements,  from  a  suitable  small  roller,  or  beam,  dis- 
tinct from  the  warp  roller,  by  means  of  extra  guides, 
affixed  to  an  extra  guide-bar.  This  guide-bar  may  be 
applied  and  worked  in  the  machinery,  in  a  similar  manner 
to  other  bobbin-net  machinery,  wherein  the  lacing  threads 
are  supplied  from  a  roller,  and  guided  through  extra 
guides. 

Another  improvement  consists  in  applying  in  each  of  the 
rows  of  hooked  pushers,  certain  individual  hooked  pushers, 
as  part  of  these  rows,  and  disposed  therein,  at  tul  those 
places  where  turn-again  evolutions  may  be  required  to  be 
made  by  the  bobbin  carriages,  in  any  use  which  can  be 
made  of  the  machinery  constructed  according  to  these  im- 
provements, whether  for  making  the  selvages  of  breadths 
of  bobbin  net-lace,  or  for  malmig  bobbin  net-lace  with 
ornamental  work  of  the  kind  called  fancj  bullet-holing. 
Each  of  the  said  individual,  or  independent  hooked  pushers, 
is  formed  at  one  extremity  of  a  lever,  which  is  mounted 
upon  a  centre  of  motion  of  its  own,  all  the  centres  being 
sustained  by  the  pusher-bars,  whereby  the  remainder  of 
the  rows  of  pushers  are  sustained,  and  actuated,  and  the 
independent  pushers  may  act  along  with  the  other  pushers 
in  the  same  row,  as  part  of  the  row,  when  no  turn-again 
action  is  required  to  be  made. 

To  the  other  extremity  of  each  lever  a  small  notched 
wheel,  similar  to  a  racking-wheel,  is  applied,  all  the  several 
notched  wheels  being  mounted  side  by  side,  upon  one  long 
horizontal  axis,  or  spindle,  which  is  sustained  in  suitable 
bearings  affixed  to  the  pusher-bar.  The  notched  wheels 
being  turned  round,  will  actuate  the  levers  by  notches,  or 
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suitable  elevations  and  depressions  in  their  circumferences, 
BO  as  to  allow  the  independent  hooked  pusher  at  the  other 
extremity  of  each  lever^  to  be  removed  by  the  action  of  a 
spring,  so  far  out  of  its  place  in  the  row  of  hooked  pushers, 
that  it  will  not  operate  upon  the  carriage  to  which  it 
belongs,  but  will  miss  that  carriage,  and  leave  it  motion- 
less in  the  outer  row  of  circular  bolts,  whilst  the  other 
hooked  pushers  are  driving  all  the  other  carriages  of  the 
same  row  out  of  the  outer  row  of  circular  bolts  into  the 
middle  row :  the  carriages  so  left,  will  then  perform  their 
own  turn-again  evolutions*  But  after  the  carriages  have 
performed  that  turn-again,  the  notched  wheel  may,  if  re- 
quired, be  made  to  actuate  the  lever,  which  has  the 
independent  hooked  pusher  at  the  end  of  it,  so  as  to 
restore  that  pusher  to  its  proper  place  in  the  row  of 
pushers,  and  then  it  will  operate  as  one  of  them  in  the 
way  before-mentioned. 

instead  of  affixitig  a  row  of  distinct  notched  wheels,  side 
by  sid^,  upon  a  long  horizontal  axis,  or  spindle,  the  same 
effect  may  be  attained  by  using  a  long  cylindrical  barrel, 
with  pins  projecting  out  from  its  cylindrical  surface,  in  the 
minner  ^(  an  organ  barrel,  those  pins  being  adapted  to 
actuate  the  several  levers  of  the  independent  pushers,  in 
the  same  manner  as  the  pins  in  an  organ  barrel  act  upon 
the  keys,  or  levers,  by  which  the  organ  pipes  are  made  to 
sound  wh^n  required. 

The  drawing,  in  Plate  XII.,  represents  the  trans- 
veirse  vertical  section  of  a  machine,  constructed  according 
to  Hhese  improvements,  for  making  a  wide  piece  of  bobbin 
net-lace,  thfe  machinery  being  placed  in  an  inverted  position 
to  that  which  is  most  common  in  circular  bolt  or  circular 
<omb  machines,  a,  6,  are  the  two  outside  rows  of  circular 
boltft,  or  combs,  the  leads  of  which  contain  ten  points  per 
Inch  for  what  is  called  a  ten-point  guage,  and  are  affixed 
by  screws  itk  straight  rows  along  the  comb  bars,  c,  d. 

Thefie  bars  ere  placed  horizontally  in  the  machine, 
nearly  in  the  usual  manner  of  circular  bolt  machines,  ex- 
cept that  the  position  of  the  combs  is  inverted,  and  they 
Are  much  shelter  than  usual,  because  they  are  only 
intended  to  receive  one  row  of  carriages  instead  of  two. 
e,  is  the  middle  row  of  combs,  the  leads  of  which  contain 
twenty  combs  an  inch,  and  are  affixed  by  screws  in  a 
straight  row  along  the  middle  comb  bar  /,  which  is 
applied  horizontally  in  the  centre  of  the  machine,  so  that 
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the  row  of  middle  combs  e,  will  stand  between  the  two 
rows  of  guides  gy  A,  which  are  disposed  at  a  sufficient 
distance  asunder,  to  admit  of  all  the  carriages  that  are 
worked  at  once  in  the  machinery  being  included  between 
the  two  rows  of  warp  threads,  without  interfering  there- 
with, whenever  both  rows  of  bobbin  carriages,  t,  j,  are 
collected  into  one  row  in  the  middle  combs. 

kf  is  the  front  row  of  hooked  pushers,  and  /,  the  back 
row,  the  leads  of  which  contain  ten  pushers  per  inch,  and 
are  affixed  by  screws  in  straight  rows  along  the  edges  of 
two  thin  broad  rulers  or  flat  bars  m,  which  project  out 
from  the  two  pusher-bars  n,  o,  being  firmly  fixed  thereto, 
in  the  manner  of  blades.  The  two  pusher-bars  n,  o,  are 
suspended  and  applied  in  the  usual  manner  of  applying 
those  bars  in  pusher  machinery,  so  that  the  extreme  ende 
of  the  hooked  pushers  Ar,  /,  will  move  in  "  arches  of  circles,*' 
concentric  with  the  circular  curvature  of  the  combs  a,  6, 
and  e. 

The  pusher-bars  always  continue  horizontal  and  parallel 
to  each  other ;  and  as  all  the  motions  which  can  be  given 
to  them,  will  be  equal  and  simultaneous,  but  in  contrary 
directions,  it  will  be  evident,  that  when  the  hooked  ends 
of  the  front  pushers  ky  ascend  the  circular  curvature  of  the 
combs  a, «,  towards  the  summit  of  the  arch,  the  back  push- 
ers /,  will  do  the  same,  and  vice  versa,  both  returning  to 
their  former  positions  at  the  same  time  Therefore,  when 
the  hooked  extremities  of  the  pushers  are  inserted  in  the 
notches  of  the  bobbin  carriages,  and  are  moved  with  their 
peculiar  motions,  respectively,  they  will  move  the  two  rows 
of  carriages  in  the  combs  in  contrary  directions,  making 
them  mutually  approach  to  or  recede  from  each  other,  with 
equal  and  simultaneous  motions. 

The  guides  g.  A,  and  the  guide-bars  on  which  they  are 
fixed,  are  the  same  as  in  other  bobbin-net  machinery,  being 
mounted  in  suitable  bearings  at  each  end  of  the  frame,  so 
as  to  admit  of  giving  suitable  racking',  motions  to  them. 
The  warp-roller  may  be  the  same  as  usual  in  other  bobbin- 
net  machines,  or  two  warp-rollers  p,  p,  may  be  used, — one 
to  supply  the  front  row  of  warp-threads,  and  the  other  the 
back  row.  The  lace-roller  q,  is  likewise  the  same  as  in 
other  bobbin-net  machinery.  The  points  r, «,  are  ten  per 
inch,  and  then  bars  are  applied  and  actuated,  in  the  usual 
manner  of  appljang  and  actuating  such  bars  in  bobbin-net 
machines,  which  are  worked  in  an  inverted  position. 
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/,  Uf  are  the  independent  hooked  pushers  before  men" 
tioned.  Each  independent  pusher  is  a  small  thin  lever^ 
and  two  such  levers  are  mounted,  side  by  side,  in  a  sort  of 
frame,  composed  of  three  guide-plates  v,  united  together 
bj  leads,  at  each  end ;  which  leads  are  fastened  by  screws 
to  the  upright  faces  of  the  two  pusher*bars  ii,  o,  and  to  the 
upper  surfaces  of  the  leads  of  the  pushers  k,  L  When  the 
guide-plates  are  so  fixed,  two  of  the  levers  t,  or  » ,  which 
form  the  independent  hooked  pushers,  are  inserted,  side 
by  side,  into  the  two  spaces  between  the  guide-plates  v,  and 
mounted  therein  on  a  centre-pin,  which  passes  through  the 
three  guide-plates,  as  well  as  through  the  two  levers.  The 
hooked  ends  of  those  levers  may  then  be  made  to  range 
amongst  the  other  hooked  pushers  il,  /,  like  two  of  them ; 
or  one  or  other  of  the  levers  may  be  lifted  up,  so  as  to  take 
up  their  hooked  ends  out  of  that  row,  and  leave  a  vacancy 
therein. 

fc,  t0,  are  the  notched  wheels,  by  which  the  tail  ends  of 
the  levers  I,  »,  are  lifted  up,  and  consequently  the  hooked 
end  is  kept  down  in  its  proper  place,  so  as  to  range  amongst 
the  other  hooked  pushers  in  the  same  row,  like  one  of  them  ; 
but  when  a  notch  in  the  wheel  presents  itself  to  the  tail 
end  of  the  lever,  the  same  will,  by  a  spring  x,  be  put  into 
a  suitable  position  for  raising  its  hooked  end  out  of  its 
proper  place  in  the  row  of  pushers,  so  as  to  leave  a  vacancy 
therein.  The  wheels  to,  «;,  are  fixed,  side  by  side,  on 
horizontal  axes  y,  y,  which  are  mounted  in  suitable  bear- 
ings, affixed  to  the  two  pusher- bars  n,  o,  so  as  in  all  cases 
to  move  therewith ;  and  each  axis  is  turned  round,  when 
requisite,  by  means  of  a  ratchet-wheel  z,  driven  by  a  long 
driver  «*. 

The  patentee  claims  the  application  to  machines  for 
making  bobbin  net-lace,  of  a  middle  row  of  combs,  or  cells, 
for  the  reception  of  all  the  bobbin  carriages  in  one  row, 
which  row  can  be  wholly  contained  between  the  two  rows 
of  warp  threads,  whilst  the  same  are  being  racked ;  like- 
wise, the  mode  hereinbefore  described,  of  moving  the 
bobbin  carriages,  with  their  requisite  evolutions,  into  and 
out  of  such  row  of  middle  combs,  by  means  of  the  parts 
described  as  hooked  pushers  and  pickers;  and  also,  the 
mode  hereinbefore  described,  of  applying  a  row  of  notched 
wheels,  mounted  on  an  axis,  (or  else  an  organ  barrel),  to 
actuate  independent  hooked  pushers  in  such  a  manner  as 
to  make  fancy  buUet-holeSy  at  any  part  of  the  width  of  the 
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wide  piece  of  bobbin-net,  (or  of  breadths  of  the  same,) 
according  to  any  pattern  which  the  said  notched  wheels, 
or  organ  barrel,  may  have  been  previously  constructed  to 
produce. — [Inrolledat  the  Rolls  Chapel  Office,  November, 
1884.] 


To  William  Henry  Hornby,  of  Blackburn,  in  the 
county  of  Lanc($ster,  cotton  spinner  and  merchant,  and 
William  Kenworthy,  of  Blackburn,  aforesaid,  engi- 
neer,  for  certain  improvements  in  power  looms,  to  be 
used  in  the  weaving  of  cotton,  linen,  silk,  woollen,  and 
other  cloths.— [Se^edi  27th  May,  1834.] 

The  first  improvement  consists  in  a  mode,  by  which  the 
momentum,  acquired  by  the  fly-wheel  during  the  working 
of  the  loom,  is  prevented  from  causing  any  injury  to  the 
various  parts  of  the  machinery,  when  that  momentum  is 
suddenly  checked  by  the  stopping  of  the  loom. 

The  fly-wheel  is  fixed  on  the  loose  pulley,  which  is 
made  one-half  broader  than  usual,  whilst  the  fast  pulley  is 
only  half  the  usual  breadth  ;  and  in  order  that  the  momen- 
tum of  the  fly-wheel  may  be  made  available  in  the  working 
of  the  loom,  the  driving  strap,  when  in  operation,  is  thrown 
partly  on  the  fast  and  partly  on  the  loose  pulley ;  by  which 
means,  (the  driving-strap  being  a  little  wider  than  usual,) 
the  advantages  of  the  fly-wheel  are  preserved,  and  sufficient 
power  for  driving  the  loom  is  derived. 

When  the  loom  is  suddenly  stopped,  owing  to  the  shuttle 
making  a  false  pick  or  otherwise,  the  momentum  which 
the  fly-wheel  attains,  while  the  loom  is  working,  will  not 
occasion  any  injury  or  derangement  to  its  parts,  but  will 
cause  the  loose  pulley  to  slip  under  the  tension  and  pressure 
of  the  driving-strap. 

The  second  improvement  consists  in  varying  the  rate  or 
ratio  of  speed  at  which  the  cloth  is  taken  up, — the  appara- 
tus is  shewn  in  Plate  XII.  a,  is  a  friction-pulley,  faced 
with  leather  on  its  periphery,  which  is  capable  of  sliding 
along  the  tappet-shaft  b,  being  secured  thereon,  at  any 
desired  place,  by  the  set-screw  c ;  this  pulley,  by  friction 
or  pressure,  communicates  motion  to  the  face-plate  d,  fixed 
on  the  shaft  e,  and  thereby  causes  that  shaft  to  revolve. 
The  shaft  e,  is  carried  by  the  bearings  /,  and  g, — the  latter 
containing  a  spiral  spring,  which  presses  against  the  end 
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of  the  shaft  e ;  the  pressure  of  this  springs  and  conse- 
quently the  pressure  of  the  face-plate  against  the  friction- 
pulley,  being  regulated  by  the  screw  h.  Upon  the  shaft  e, 
IS  a  small  pinion  t,  taking  into  the  wheel  j,  on  the  short 
shaft  kf  and  by  means  of  the  worm  I,  on  that  shaft,  the 
worm-wheel  fixed  on  the  end  of  the  roller  m,  is  driven. 
This  roller  is  placed  above,  and  in  contact  with,  the  cloth- 
beam  u ;  the  end  pivots  of  which  are  carried  by  two  arms 
or  levers,  secured  to  an  axis  at  the  front  of  the  loom.  The 
other  ends  of  the  levers  are  fastened  to  a  chain,  which 

E asses  over  a  roller,  and  has  a  weight  suspended  from  it ; 
y  means  of  this  weight,  a  pressure  is  produced  between 
the  roller  m,  and  the  cloth-beam,  sufficient  for  taking  up 
the  cloth  which  passes  over  the  roller  m,  on  its  way  to  the 
cloth-beam ;  and  as  the  speed  of  the  cloth*beam  will  de- 
crease, when  its  diameter  increases  by  the  accumulation  of 
cloth  upon  it,  the  requisite  differential  motion  in  taking  up 
the  cloth  is  obtained. 

In  order  to  throw  the  pinion  i,  out  of  gear  with  the 
wheel  jf  for  the  purpose  of  stopping  the  taking-up,  (when 
the  loom  stops,)  the  pinion  is  slidden  along  its  shaft  by  an 
elbow  lever,  which  has  always  a  tendency  to  throw  the 
pinion  out  of  gear,  but  is  prevented  from  doing  so  by  its 
outer  end  being  held  by  the  spring-handle  that  shifts  the 
driving-strap  of  the  loom ;  but  when  that  handle  acts  to 
throw  the  loom  out  of  gear,  it  releases  the  end  of  the  elbow 
lever,  which  then  slides  the  pinion  i,  along  the  shaft  e,  and 
stops  the  taking-up. 

The  third  improvement  consists  in  a  mode  of  stopping 
the  loom  when  the  weft  breaks,  o,  is  the  reed  of  the  Ioom» 
the  top  edge  of  which  is  slipped  into  the  reed-back /i,  while 
its  bottom  edge  rests  on  a  slipper  or  angle-plate,  fixed  at 
each  end  to  the  upper  end  of  a  steel  spring  q,  the  lower 
end  of  which  is  fastened  to  an  arm,  projecting  from 
the  sword  of  the  lay.  The  bottom  edge  of  the  reed  and 
the  slipper  are  placed  in  a  long  groove,  formed  in  the  body 
of  the  lay,  being  capable  of  moving,  in  a  slight  degree, 
transversely  in  the  groove,  every  time  the  reed  meets  the 
verge  of  the  cloth  in  the  laying  of  a  shoot ;  but  when  there 
is  no  opposition  presented  to  the  reed,  owing  to  the  ab- 
sence of  the  weft,  the  springs  q,  and  the  slipper,  keep  the 
reed  close  up  against  the  side  r,  of  the  groove,  a  due  degree 
of  pressure  being  given  to  the  reed,  by  the  action  of  the 
set-screw  #,  on  the  spring  q. 
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To  tbat  end  of  the  slipper  which  is  next  the  driving  end 
of  the  loom,  a  catch  t^  is  attached  by  a  pin ;  which  catch 
proceeds  through  a  hole  in  the  lay,  and  protrudes,  to  a 
certain  extent,  in  front  of  it,  the  upper  part  of  the  catch 
being  gently  pressed  on  by  a  small  spring  u,  fixed  to  the 
front  of  the  lay.  Opposite  the  catch  /,  and  fixed  on  a 
short  shaft  9,  is  a  short  vertical  lever  w^  and  on  the  opposite 
end  of  the  shaft  is  fixed  another  le?er,  the  top  end  of  which, 
when  the  driving-strap  is  on  the  fast  pulley,  acts  as  a  stop 
to  the  spring-handle  that  shifts  the  driving-strap,  in  order 
to  keep  the  same  from  acting  on  the  strap. 

This  apparatus  is  so  adjusted,  that  every  time  the  reed 
lays  the  weft,  it  is  made  to  fly  back  from  the  side  r,  of  the 
groove,  and  at  the  same  time  the  catch  ^,  is  brought  within 
a  small  distance  of  catching  the  end  of  the  lever  w.  If  the 
weft  breaks,  and  the  loom  continues  working,  (the  progress 
of  taking-up  still  going  on,)  the  opposition  to  the  reed 
gradually  ceases,  and  after  a  few  picks  of  the  loom,  the 
catch  t^  drops  on  the  end  of  the  lever  w^  and  at  the  return- 
ing stroke  of  the  lay,  the  catch  pulls  the  lever  forward,  in 
the  direction  of  its  motion,  until  it  slips  off  the  end  of  it. 
The  stop-lever  is,  by  this  means,  caused  to  liberate  the 
spring-handle,  and  the  loom  is  stopped. 

When  the  weft  is  pieced,  and  before  the  loom  is  set  to 
work  again,  the  weaver,  by  means  of  the  wheel-handle  a?, 
on  the  end  of  the  shaft  k,  lets  back  the  cloth  to  the  place 
it  was  at  when  the  weft  broke. 

The  patentees  claim,  first,  the  arrangement  by  which  the 
momentum  of  the  fly-wheel  is  taken  off  the  fast,  and  placed 
on  the  loose,  driving-pulley ;  from  whence,  being  brought  to 
act  on  the  driving-strap,  its  force  is  made  available  in  driving 
the  loom,  when  the  said  strap  is  working  on  the  fast  pulley 
thereof,  and  is  prevented  from  causing  injury  or  derange- 
ment to  any  of  the  parts  belonging  to  the  loom,  when  the 
momentum  is  suddenly  checked,  by  the  shuttle  making  a 
false  pick,  or  otherwise. 

Secondly, — The  application  of  the  machinery  or  appara- 
tus by  which  the  rate  or  ratio  of  speed,  in  the  taking-up  of 
the  cloth,  is  obtained,  without  the  use  of  change-pinions, 
and  principally  by  the  application  and  use  of  the  friction- 
pulley  and  face-plate,  which  rate  or  ratio  of  speed,  in  the 
taking-up,  is  unintermitting  and  uniform. 

Thirdly, — The  arrangement  by  which  the  combined  effect 
of  the  vibrating  or  fly-reed,  together  with  a  system  of  levers 
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or  other  machinery,  connected  with,  or  acting  on,  the  throw- 
ing-out-of-gear  apparatus  of  the  loom,  is  made  to  stop  the 
loom  when  the  weft  breaks. — [InroUed  in  the  Inrolmeni 
Office,  November,  1834.] 
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REPORT  ON  THE  BUDE  LIGHT. 
By  Andrew  Ure,  M.D.,  F.R.S., 

Professor  of  Chemistry^  Consulting  and  Analytical  Chemist,  Sfc, 


From  the  Report  of  a  Committee  of  the  House  of  Commons, 
it  appears  that  this  light  is  so  called  from  Bude,  in  Cornwall, 
the  residence  of  its  inventor,  Mr.  Gurmey — a  name  bestowed 
upon  it  at  the  Trinity  House,  to  distinguish  it  from  the  ignited 
Lime  light,  which  he  first  described  in  his  Work  on  Chemistry, 
in  the  year  1823. 

The  Bude  light  originally  consisted  of  an  oil  Argand  flame, 
having  a  stream  of  oxygen  thrown  up  over  its  internal  surface, 
which  produced  a  very  vivid  illumination.  It  was  found,  how- 
ever, after  having  been  used  for  some  time  in  lighting  the  House 
of  Commons,  that  oil  lamps  thus  fed  with  vital  air  were  expen- 
sive and  difficult  to  regulate. 

Mr.  GuRNEY  then  tried  to  illuminate  the  House  with  naphthal- 
ized  coal  gas,  in  Argand  burners,  similarly  supplied  with  oxygen ; 
and  though  this  produced  a  light  of  sufficient  intensity,  he  en- 
countered a  formidable  obstacle  to  its  continuance  from  the  de- 
position of  liquid  naphtha  in  the  tubes  of  distribution.  He  next 
happily  devised  a  method  of  obtaining  from  ordinary  coal  gas, 
purified  in  a  simple  apparatus  of  his  own,  and  burned  with 
oxygen  derived  from  the  atmosphere,  an  effulgence  adequate  to 
every  purpose  of  internal  and  external  illumination,  which  is  now 
used  in  the  House  of  Commons  with  perfect  success,  and  at  a  cost 
of  only  twelve  shillings  per  night,  whereas  that  of  the  candles, 
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previously  used  there,  amounted  to  six  pounds,  eleven  shillings, 
per  night. 

This  new  Bude  light  possesses  the  following  advantages  over 
all  other  kinds  of  artificial  illumination  hitherto  displayed : — 

First, — It  gives  as  much  light  as  the  best  Argand  gas  flames, 
with  only  one  half  the  expenditure  of  gas.  This  very  remark- 
able fact  was  established  by  experiments  carefully  conducted 
with  the  same  standard  wax  candles  which  I  employed  for  com- 
parison prior  to  my  examination  before  the  late  committee  ap- 
pointed to  ascertain  the  best  mode  of  lighting  the  House  of  Com- 
mons. A  common  Argand  gas  fiame  was  found  to  emit  a  light 
equal  to  ten  such  candles  (three  to  the  pound,)  and  a  Bude  bur- 
ner, called  No.  10,  gave  a  light  equal  to  94.7  of  the  candles. 
Thus  the  Bude  flame  had  nearly  ten  times  the  illuminating  power 
of  the  gas  Argand  flame,  while,  by  means  of  an  accurate  gas 
metre,  the  former  was  ascertained  to  consume  only  4.4  times  the 
quantity  of  gas  consumed  by  the  latter,  demonstrating  the  econ- 
omy of  the  Bude  light  over  common  gas  to  be  greater  than  two 
to  one ;  and  this  economy  increases  in  proportion  to  the  magni- 
tude of  the  light. 

The  source  of  this  surprising  superiority  may  be  observed  by 
comparing  the  two  flames : — the  base  of  the  Argand  gas  flame  is 
of  a  blue  tint  for  fourteen-sixteenths  of  an  inch,  a  space  in  which 
the  gas  bums  with  intense  heat,  but  little  or  no  light;  whereas 
the  base  of  the  Bude  flame  acquires  a  dazzling  whiteness  at 
three-sixteenths  of  an  inch  from  the  metal;  thus  we  see  that 
through  a  range  of  eleven-sixteenths  of  an  inch,  the  common  gas 
Argand  flame  is  wasted  in  producing  the  nuisance  of  heat  without 
light. 

Secondly, — From  the  phenomena  just  noticed,  as  also  from  the 
circumstance  of  the  Bude  flame  emitting  a  double  light  with  a 
single  volume  of  gas,  when  compared  with  the  gas  Argand,  it  is 
manifest  that  the  former,  in  equal  degree,  can  disengage,  at  the 
utmost,  only  half  the  heat  that  the  latter  does. 

Thirdly* — The  Bude  light  simplifies  greatly  the  means  of  arti- 
ficial illumination,  since  it  concentrates  in  one  flame  as  much 
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light  as  wUldHllue,tliioa^ioat  a  large  afMrtment,  a  mid-day  li 
tre,  which  may  be  loftened  by  shades  of  every  hue,  and  reflected 
by  mirrors  in  erery  direction. 

Fomrthlff, — From  this  property  proceeds  its  value  as  a  venti- 
ktor,  since  die  single  tube  which  carries  off  the  burned  gaaesp 
serves  to  draw  out  also  the  effluvia  from  a  crowded  chamber. 

From  all  these  &cts,  I  am  of  opinion  that  Mr.  Gurnet's  new 
Bode  light  is  a  most  meritorious  invention  in  reference  to  both 
public  and  private  buildings^  as  it  removes  altogether  the  objec- 
tions hitherto  justly  urged  against  the  use  of  the  highly  hydro- 
genous gas  of  the  London  Companies  in  dwelling  houses, — 
namely,  that  its  heat  is  great  in  proportion  to  its  light,  when  omn- 
pared  with  the  more  highly  carburetted  gases  of  Edinbuigh  and 
Glasgow. 

The  time  must  therefore  be  now  at  hand  when  the  great  econ- 
omy and  convenience  of  lighting  private  houses  with  gas  will  be 
experienced  by  the  inhabitants  of  the  metropolis,  as  they  have 
been  for  snsh  a  considerable  time  by  those  of  every  town  of  im* 
portance  in  Scotland. 

That  the  same  quantity  of  coal  gas  may  be  made  to  produce  a 
double  amount  of  illumination  in  Mr.  Gumey's  patent  burner, 
to  that  obtained  from  it  in  an  ordinary  Aigand,  will  appear  to 
many  a  paradoxical,  if  not  a  doubtful,  proposition.  Of  its  reality, 
however,  I  am  fully  convinced,  and  I  think  the  fact  may  be 
accounted  for  in  the  following  way :— >- 

Light,  in  general,  is  proportional  to  the  intensity  of  ignition, 
a  truth  well  exemplified  in  the  effect  of  the  oxy-hydrogen  flame 
upon  a  bit  of  lime  or  clay.  On  the  same  principle,  when  the 
flames  of  two  candles  are  brought  into  close  contact,  they  afford 
a  compound  light,  considerably  greater  than  the  sum  of  their 
separate  lights.  Now  Mr*  Gumey's  burner  gives  such  a  com- 
pound flame.  It  consists  of  two  or  more  concentric  circles  of 
holes,  and  consequently  of  two  or  more  concentric  cylinders  of 
flame,  mutually  enhancing  eadi  others  temperature,  just  as  in 
FresnePs  polycycle  oil  Argand  lamps,  used  in  the  French  light- 
houses. 
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In  addition  to  the  augmented  intensity  of  ignition,  we  must 
also  take  into  account  the  peculiar  nature  of  the  combustion  of 
carburetted  hydrogen  gas,  whether  as  generated  firom  coal  in  a 
retort  or  from  oil  in  a  lamp.  The  vivid  whiteness  of  its  flame  is 
due  to  the  separation  in  solid  particles,  and  subsequent  ignition 
of  its  carbon.  Pure  hydrogen,  when  burned,  affords  a  very 
feeble  light ;  and  whenever  so  much  air  is  mixed  with  coal  gas 
as  is  sufficient  to  consume  all  its  carbon  simultaneously  with  its 
hydrogen,  it  bums  with  a  dim  blue  flame.  Now,  in  the  base  of 
a  common  Argand  flame,  an  excess  of  cold  atmospheric  oxygen 
is  allowed  to  act  upon  the  coal  gas  in  the  vacant  spaces  between 
the  pin-holes,  whereby  the  temperature  being  greatly  lowered, 
while  the  carbon  is  consumed  in  the  gaseous  state,  the  light  from 
these  two  causes  is  nearly  null.  It  is  not  till  the  gaseous  mixture 
rises  and  forms  a  continuous  hot  cylinder,  without  interstitial 
streams  of  air,  that  it  emits  a  white  light  from  the  ignited  par-* 
tides  of  the  carbon  precipitated  in  the  interior  of  the  flame.  In 
Mr.  Gurney's  concentric  series^  the  prejudicial  Excess  of  atmos- 
pheric air  is  prevented,  and  only  so  much  permitted  to  come  into 
contact  with  the  gas,  as  will  effect  the  due  separation  and  ignition 
of  its  carbon,  even  at  the  origin  of  the  flame. 

To  these  two  causes  conjoined,  viz.,  the  increased  intensity  of 
ignition,  and  the  limited  supply  of  oxygen,  it  is  that  the  new 
Bude  flame  owes  its  economy  of  illumination*  The  effect  of 
oxygen  in  excess,  is  elegantly  demonstrated  by  throwing  up  a 
stream  of  it  within  a  gas  Ai^and  flame,  for  the  light  is  thus  nearly 
annihilated,  while  the  heat  is  prodigiously  augmented. 

As  regards  the  specification  of  the  Patent  for  this  improved 
mode  of  lighting,  which  I  have  carefully  examined,  I  have  no 
hesitation  in  declaring  it,  in  my  opinion,  to  be  valid  and  un- 
mpeachable. 
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ON  THE  ENGINEERING  OF  THE  ANCIENT 

EGYPTIANS. 


BY   J.  S.  PERRING,    ESQ. 

MANY   YEARS   A    RESIDENT    IN    EGYPT. 


No.  VI. 


The  sharpness,  depth,  and  delicacy  of  their  sculptures,  parti- 
cularly on  their  granite  obelisks,  may  excite  our  surprise,  for  it 
seems  quite  certain,  that  the  use  of  iron  tools  was  unknown  to 
them.  The  best  specimen  existing  is  on  the  obelisk  of  Luxor, 
where  the  figures  are  sunk  in  to  the  depth  of  two  inches,  squarely 
and  truly  cut,  and  then  polished ;  and  from  the  minuteness  of 
certain  parts,  the  tools  employed  must  have  been  very  small  and 
delicate,  yet  of  the  roost  perfect  temper; — so  extremely  difficult 
has  appeared  the'  execution  of  these,  that  many  have  come  to  the 
conclusion  that  these  sculptures  were  not  cut,  but  engraved  with 
a  drill,  and  have  argued,  that  a  copper  tool,  being  soil,  would,  by 
retaining  the  emery  powder  used,  facilitate  the  operation.  In 
this  conclusion  we  cannot  however  agree; — a  careful  exami- 
nation of  many  obelisks,  and  other  specimens  of  sculptured  gra- 
nite, having  shewn  us  that  they  were  executed  with  a  chisel; 
some  of  their  designs  also  exhibit  workmen  cutting  out  the  in- 
scriptions on  granite  statues,  with  a  chisel  and  mallet. 

We  must  therefore  allow,  that  the  Egyptians  possessed  an  art 
that  is  now  unknown,  and  were  able  to  harden  and  temper  bronze, 
so  as  to  cut  the  hardest  stone,  and  to  execute  work  with  bronze 
tools,  which  even  our  best  instruments  cannot  accomplish. 

The  present  limited  use  of  granite  arises  entirely  from  the 
expense  of  working  it ;  and  we  may  be  allowed  to  hope,  that 
practical  men  will  turn  their  attention  to  improvement  in  the 
manufacture  of  bronze, — a  metal  which,  for  the  above  purpose, 
has  been  shewn  superior  to  steel. 

Egyptian  bronze  consisted  of  copper  and  tin,  and  occasionally 
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%  tmall  proportion  of  silver  wm  added.  For  Xi^xpt  toob*  it  vai 
probably  a  mixture  of  the  tnro  former  metals  only.  This  aUQ|F« 
when  first  cast,  would  be  extremely  brittle  and  hard,  but  va|r 
have  been  tempered  as  the  Chinese  now  temper  their  bronae 
articles, — ^via.,  by  plunging  them  repeatedly  into  cold  water 
whilst  at  a  red  heat.  To  this  (^eration  perhaps  Homer  aUudes 
in  his  simile  of  an  armourer's  Ibrge,  though  it  has  been  adduce4 
to  prove  the  use  of  iron ;  but  that  metal  does  not,  at  the  lai»r 
period  of  the  Tro|an  war,  seem  to  have  been  in  general  use.  Ijt 
«ven  then  seems  to  have  been  viewed  as  one  of  the  preeioiis 
metab,  as  Achilles  proposed  a  ball  of  iron  as  one  of  the  prices 
io  be  awarded  to  die  victor  of  the  games  institijtfed  in  honor  of 
Patroclus ; — offerings  of  iron  implements  were  also  made  to  tint 
gods. 

With  regard  to  the  early  use  of  bronze  in  preference  to  iron, 
we  cannot  forbear  transezihiBg  soine  remarks  from  Robertson's 
History  of  North  America : — ''  Gold,  silver,  and  copper,  Aie 
found,  in  their  perfect  atate,  in  the  cleAs  of  racks,  in  the  aides  .ef 
mountains,  •or  the  channels  of  riven.  They  were  accordingly 
first  known,  and  first  applied  to  use  But  iron,  tlie  most  aervico- 
,  able  of  aU  metals,  and  to  which  man  is  most  indebted,  is  nev«r 
discovered  in  its  perfect  form;  its  gross  and  stubborn  ore  must 
feel  twice  the  force  of  &e»  and  go  through  two  laborious  pro- 
cesses befiwe  it  beoomes  fit  for  use.  Man  was  lonj^  acquainted 
with  other  metals  before  he  acquired  Ae  art  of  ftbricating^uron/' 

Several  small  articles  of  iron  have  been  found  in  Egyptian 
tombs;  but  though  acquainted  with  it,  they  do  not  appear  to 
have  applied  it  to  any  practically  tisefid  purpose. 

in  the  British  Museum  are  aeversH  chisels,  saws,  and  other 
tookof  brooee ;  and  'Ae  audior  has  a  fish-hook  of  the  same  ma- 
terial, found  In  -a  tomb,  and  also  sevend  pins  of  the  latest  modern 
improvement,  namely,  with  eolid  heads.  A  anudl  bronee  knife, 
found  at  Thebes,  ww  .<highly  elastic,  and  4^e  edge,  after  being 
buried  at  least  MM  years,  so  perfect,  ^et  it  was  used  for  a  pen- 
knife for  several  months  after  its  exhumation. 

T9ie  »Egy|ftians  uaed-emeiy  or  eome  simBar  eubstanoe  in  sawing 
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basalt  and  granite.  The  sarcophagi  found  in  several  of  the  py* 
ramidsi  have  evidently  been  sawn  out,  as  the  marks  still  remaiD  ; 
and  on  the  one  belonging  to  the  third  pyramid  of  GTzeh,  opened 
by  Colonel  Howard  Vyse,  a  saw  kerf  at  the  bottom  shewed  that 
a  copper  saw  had  been  used.  For  cutting  softer  stones,  how- 
ever, the  Egyptians  used  a  toothed  saw ;  and  the  author  of  these 
.papers  having  observed  this,  followed  their  plan  to  a  considerable 
extent,  with  much  success.  For  wood-work,  a  hand-saw  seems 
to  have  been  much  used,  but  we  do  not  recollect  seeing  an  in* 
stance  of  the  use  of  a  double-handed  saw ;  but  the  wood  of  Eg3fpt 
was  of  small  sise,  and  therefore  not  requiring  it.  The  inventioa 
of  the  saw  was  thought  to  be  of  such  importance  by  the  Greeks* 
that  they  deified  the  supposed  inventor. 

None  of  the  paintings  make  us  acquainted  with  the  form  of 
their  lathe.  We  have  often  considered,  that  some  invention, 
answering  the  purpose  of  a  slide-rest,  was  known  to  the  Egyptians. 
The  lathe  would  first  be  applied,  we  may  suppose,  to  turning 
articles  of  wood  and  ivory ;  but,  at  a  very  early  period,  they 
seem  to  have  applied  it  to  stone !  for  in  the  great  pyramid  of 
Sakkara  were  found  many  fragments  of  marble  and  alabaster 
vases  and  tazzas  that  had  evidently  been  turned  in  a  lathe.  What 
excellent  temper  their  tools  must  have  possessed  to  have  executed 
some  of  these  delicate  articles !  In  some  instances,  their  thick- 
ness scarcely  exceeded  the  eighth  of  an  inch,  the  object  being  to 
increase  their  beauty  by  making  them  semi-transparent. 


The  Egyptians  were  the  manufacturers  of  every  thing  that  was 
rare  and  beautiful  for  the  whole  world;  and  to  Egjrpt  was 
brought  the  raw  material  from  every  part  of  the  globe ;  hence, 
what  they  did  not  in  themselves  possess,  was  obtained  without 
difficulty.  Though  we  cannot  hope,  in  a  series  of  short  de- 
sultory papers,  to  investigate  every  subject,  we  may  refer  to  a 
few  striking  points,  illustrative  of  their  extreme  ability  as  me- 
tallurgists. 

The  union  of  pieces  of  metal^  by  soldering,  was  common ;  and 
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care  seems  to  have  been  taken  to  use  a  solder,  nearly  resembling, 
in  colour,  the  article  itself,  so  much  so  that  several  specimens  we 
have  met  with  appeared  to  be  cast  entire  ;  and  it  was  only  the 
difficulty  of  moulding  some,  that  induced  a  more  particular  ex- 
amination of  the  article.  Their  bronze  was  brazed  together,  and 
the  hard  solder  used  seems  to  have  been  composed  of  copper, 
tin,  and  lead  or  silver ;  (perhaps  both,)  the  latter  articles  gave  the 
compound  fusibility. 

Their  bronze  statues,  after  casting,  were  trimmed  up  with 
much  care ;  and,  from  a  passage  of  Diodorus,  we  learn  that  their 
artists  furnished  images  of  the  deities  of  that  metal  for  the  Greek 
temples. 

The  Egyptian  mirrors  were  polished  plates  of  bronze,  brought 
to  a  splendid  reflective  surface.  Bronze  was  their  useful  metal ; 
of  it  was  formed  their  warlike  weapons,  the  hinges  of  their  doors, 
and  in  their  large  buildings  the  cramps  connecting  the  stones  of 
the  walls. 

Silver  and  lead  were  rare,  but  gold  extremely  common,  and 
used  largely  for  ornamental  purposes,  the  goldsmith  of  that  pe- 
riod being  fully  equal  in  skill  to  his  descendant  in  Europe  of  the 
present  day. 

Of  the  scale  on  which  they  conducted  their  mining  operations, 
a  curious  and  ample  account, is  given  by  several  ancient  authors. 
'*  The  kings  of  Egypt  compelled  those  condemned  for  their 
crimes,  together  with  their  wives  and  children,  and  prisoners 
taken  in  war,  to  labour  in  the  gold  mines,  wherein  they  under- 
went more  suffering  than  can  well  be  imagined.  The  hard  rocks 
of  the  gold  mountains  being  cleft  by  heating  them  with  burning 
wood,  the  workmen  then  apply  their  metal  instruments.  The 
young  and  active,  with  metal  hammers,  break  the  rock  in  pieces, 
and  form  a  number  of  narrow  passages,  not  running  in  straight 
lines,  but  following  the  direction  of  the  vein  of  gold,  which  is  as 
irregular  in  its  course  as  the  roots  of  a  tree.  The  workmen  have 
lights,  fastened  on  their  forehead,  by  the  aid  of  which  they  cut 
their  way  through  the  rock,  always  following  the  white  veins  of 
stone,  (t.  €•  the  quartz.) 
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.  The  material  that  is  loosened,  is  carried  out  of  the  galleries  by 
boys,  and  reeeired  at  the  mouth  of  the  mine  by  old  men  and  the 
weaker  labourers,  who  then  carry  it  to  the  inspectors.  There 
are  young  men,  under  thirty  years  of  age,  strong  and  vigorous, 
who  pound  the  broken  fragments  in  iron  mortars,  with  a  stone 
pestle,  till  there  is  no  piece  larger  than  a  pea.  It  is  then  placed 
on  grinding-stones,  and  women,  three  on  each  aide,  work  at  it 
until  it  is  reduced  to  a  fine  powder.  This  powder  is  then  passed 
on  to  a  set  of  workmen,  who  place  it  on  a  finely-polished  board, 
not  laying  in  a  flat  position,  but  sloping  a  litde.  The  workman, 
after  pouring  some  water  on  the  board,  rubs  it  with  his  hand,  at 
first  gently,  but  afterwards  more  vigorously,  by  which  process 
the  lighter  eardiy  particles  slide  off  along  the  slope  of  the  board, 
and  the  heavier  parts  are  left  behind.  He  then  takes  soft  sponges, 
with  which  he  presses  on  the  board,  rather  gently,  which  causes 
the  lighter  particles  to  adhere  to  the  sponge,  while  the  heavy 
shining  grains  still  keep  their  place  on  the  board,  owing  to  their 
weight.  The  gold  particles  are  then  transferred  to  the  roasters, 
who  measure  and  weigh  all  that  they  receive  before  putting  it 
into  an  earthen  jar.  With  the  gold  particles  they  mix  lead,  in  a 
certain  proportion,  lumps  of  salt,  a  little  tin,  and  barley  bran,  and 
putting  a  cover  on  the  jar,  that  is  luted  tight,  diey  bum  it  in  a 
ftirnace  for  five  days  and  nights  without  intermissioa.  On  the 
bikth  day  they  oool  the  vessel  and  take  out  the  pure  refined  gold. 
These  mines  were  worked  under  the  ancient  kings  of  Egjrpt,  but 
abandoned  during  the  occupation  of  the  country  by  the  Ethio*- 
pians,  and  afterwards  by  the  Medea  and  Persians.  Even  at  the 
present  day,  (t.  e.  a  short  time  previous  to  the  Christian  Era,) 
tvte  may  find  copper  chisels  or  implements  in  the  galleriea,  (the 
«i8e  of  iron  not  having  been  known  at  that  time,)  and  m- 
tiumerable  skeletons  of  the  wretched  beings  who  lost  dieir  lives 
in  the  passages  of  the  mines." 

To  the  above  clear  account  of  Agaradiicides,  no  addition  is 
required,  save  that  Mr.  Bonomi,  the  well-known  Egyptian  tim- 
Hf^lter,  describes  the  arrangement  of  i^e  mines  to  be  in  perfect 
accordance  with  it. 


•  ^  •  . 
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Th«  method,  urraiigeiiieiit»  and  eneigy^  diewn  in  Ibe  nuni^g 
operationti  is  highly  oharncteristic  of  the  people*  and  their  other 
pahlic  works  were,  no  doubt,  conducted  with  the  ianie  akill 
and  Miterprise. 

Of  their  skill  in  weaving — of  their  thousand  mechanical  in- 
▼entions,  we  might  enkrge,  though  somewhat  out  of  the  proposed 
scope  of  these  papers  ;  but  enough,  we  trust,  has  been  adduced 
to  shew  that  Egypt  was  the  fountain  head  of  all  our  science,  the 
inventress  of  all  our  arts,  and,  we  add  the  self-gratulatory  re- 
flection, that  ''  engineering  is  no  new  profession  of  to*day,  but 
one  which  centuries  ago,  as  now,  was  a  powerful  contributor  to 
tlte  progress  of  civilisation,  and  the  well^-being  of  the  human 
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The  President  in  the  Chair. 

''Description  of  a  portion  of  the  Works  of  the  Ulster  Canal." 
By  Thomas  Caseboume,  M.  Inst.  C.E. 

The  Ulster  Canal,  which  is  described  in  this  coainiuQication« 
svas  designed  lor  the  purpose  of  &cflitating  the  intercourse  be«- 
tween  the  west  and  the  north  of  Ireland.  It  commences  at  Ae 
wmthem  extremity  of  Longh  Erne,  in  the  oounQr  of  Fermana^ 
'Whence  it  extends  for  a  length  of  46  miles,  and  enters  the  ri^sr 
Blackwater,  near  die  village  of  Cbademoot,  in  the  eonnty  of 
Armagh,  from  which  there  is  an  outlet  through  Loi^  Neagh  to 
-die  ports  of  Newry  and  Belfast.  The  total  cost  of  this  work 
-will  .amount  to  abont  £10,000/.,  or  4,565/.  per  mile. 

AHnsion  is  made  to  a  proposed  junction  canal  between  the 
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men  Boyle  and  Shannon,  which  may  be  considered  as  an  ex- 
tension of  the  Ulster  Canal  westward,  effecting  a  junction  between 
all  the  navigations  of  Ireland.  By  its  means  the  produce  of  the 
town  of  Boyle,  and  the  agricultural  district  around  it,  would  be 
conveyed  directly  by  steam  to  Belfast  and  Newry. 

At  the  time  of  this  communication,  the  Ulster  Canal  was  raptdly 
advancing  towards  completion;  it  was  navigable  up  to  Clones,  a 
distance  of  40  miles  from  its  commencement,  and  would  be 
opened  to  Lough  Erne  during  the  summer  of  1841. 

A  description  is  given  of  the  most  difficult  and  expensive  por- 
tion of  the  canal,  which  is  situated  at  about  six  miles  along  the 
line  from  Charlemont.  The  length  of  this  part  is  about  three- 
fourths  of  a  mile,  and  it  comprises  seven  locks.  The  expense  of 
construction,  exclusive  of  the  value  of  land,  was  17,053/.  4s,  9d,; 
in  order  to  diminish  the  expense  as  much  as  possible,  the  canal 
was  contracted  in  width  in  two  points,  where  the  local  impedi- 
ments were  considerable.  The  transverse  dimensions  of  the 
canal  are,  19  feet  0  inches  at  the  bottom,  30  feet  at  the  surface 
of  the  water,  and  42  feet  at  the  top  of  the  bank, — giving  a  slope 
of  3  to  2  at  the  sides  of  the  channel.  The  depth  of  water  is  5 
feet  0  inches  in  all  the  reaches,  except  the  summit  level,  which 
is  capable  of  containing  7  feet  of  water.  The  course  of  this  por- 
tion of  the  line  lay  along  the  bottom  of  a  steep  ravine  in  a  lime- 
stone rock,  parallel  with  the  channel  of  a  mill-race  adjacent  to 
the  river  Blackwater ;  the  mill-race  was,  therefore,  diverted  into 
the  river  between  the  first  and  fifUi  locks  of  the  canal.  Between 
the  third  and  fifth  locks  the  bed  of  the  canal  was  formed  by 
benching  in  the  rock  on  one  side,  and  embanking  on  the  other 
with  the  materials  so  obtained;  beyond  this  it  was  cut  for  a 
distance  of  nearly  350  yards  through  the  limestone;  in  one  place 
to  a  depth  of  41  feet.  The  sides  and  bed  were  there  Imed  with 
puddle,  and  protected  by  a  facing  of  rubble  wall.  Thence,  to 
the  seventh  lock,  the  channel  was  again  formed  by  benching  and 
embanking  through  a  clay  soil,  where  much  caution  was  neces- 
sarily exercised  in  preventing  slips  at  the  foot  of  the  embank- 
ment, which  was  subject  to  inundations  from  the  Blackwater. 
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The  masonry  was  all  constructed  of  limestone  from  an  adjacent 
quarry. 

Two  Appendices  are  subjoined  to  this  Paper.  The  first  of 
these  gives  in  detail  the  items  of  expenditure  for  the  portion  of 
the  canal  described;  the  second  contains  a  particular  description 
of  the  locks  and  lock-gates,  the  bridges,  and  the  earth-work. 
The  locks  are  73  feet  long,  12  feet  wide,  and  vary  in  rise  from  6 
to  1 1  feet.     They  are  all  constructed  in  ashlar  masonry. 

The  Paper  is  accompanied  by  three  Drawings,  descriptive  of 
the  general  plan  and  the  details  of  these  works,  which  were 
originally  designed  by  Mr.  Telford,  and  are  now  under  the  di- 
rection of  Mr.  Cubitt.  They  have  been  executed  almost  entirely 
under  the  superintendence  of  the  author. 


'*An  account  of  the  permanent  way  of  the  Birmingham  and 

Gloucester  Railway." 

By  G.  B.  W.  Jackson,  Grad.  Inst.  C.  £. 

The  object  of  this  Railway  is  to  afford  a  direct  communication 
'between  the  Western  and  the  Midland  Counties  of  England. 
The  communication  describes  the  course  of  the  line  until  it 
reaches  Cheltenham,  where  it  joins  that  which  was  formerly 
called  the  Great  Western  and  Cheltenham  Railway,  which  ter- 
minates at  Gloucester.  Its  length  is  54  miles.  The  prevailing 
inclination  is  1  in  300;  but  on  the  "Lickey"  incline,  near  Broms- 
grove,  the  rise  is  1  in  37  for  a  distance  of  2|  miles,  in  ascending 
which  the  trains  are  worked  by  American  locomotives,  in  addition 
to  the  usual  train  engines.  The  northern  portion  of  the  Railway 
appears  to  lie  on  the  new  red  sandstone ;  then  passes  to  the  oolitic 
formation,  on  which  it  terminates.  In  the  former,  the  principal 
•cuttings  are  through  marl,  some  of  which  is  exceedingly  indurated} 
•and  troublesome  to  work.  The  principal  strata  of  the  latter 
system  are  blue  and  yellow  clays.  Near  Cheltenham,  the  shifting 
sand  frequently  rendered  sheet-piling  necessary  in  passing  through 
it.  The  waters  of  Droitwich  and  Cheltenham  were  found  to 
possess  a  saline  quality,  which  rendered  them  unfit  for  the  use 
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of  die  engines;  thai  from  (he  eur&oe  sand  near  ChdtenhaiDi  is, 
howeTer,  extremely  good. 

The  building  materials  employed  on  this  line  were^-the  sand- 
etonet  of  the  Lickey  and  Forest  of  Dean,  the  lias  of  Norton  and 
WadboroDgh,  and  the  oolites  of  Cheltenham  and  Bredon,  together 
with  brick,  for  which  earth  was  readily  procured  throi^ont. 

The  cuttiagB  and  embankments,  with  the  details  of  the  per- 
manent way,  are  severaUy  described.  The  surfiice  widdi  is  M 
ibet  la  the  formation  of  embankments  and  cuttings,  the  usual 
methods  appear  to  have  been  adopted.  In  the  former,  the  slopes 
Tary  between  8  and  iS|  to  1 ;  in  the  latter,  between  S  and  1}  to  1. 

In  cuttings,  there  is  a  system  of  drainage  beneafh  the  ballast, 
consisting  of  longitudinal  drains  on  either  side  of  the  line,  eon* 
nected  by  cross  spits,  all  of  which  are  filled  up  with  broken 
atones.  The  rails  are  supported  by  chairs  and  intermediate  sad- 
dles, which  rest  on  longitudinal  balks ;  and  these  are  bolted  to 
transverse  ties.  On  embankments,  whose  height  exceeds  five 
feet,  the  cross  spits,  longitudinal  balks,  and  saddles,  are  all  dis- 
poDied  wiai» 

The  length  of  dw  beairings,  t^  weight,  dimensions,  frc,  «f 
the  iron  and  wood  work,  with  the  manner  of  potting  them  to- 
gedier,  aie  then  noticed^ 

The  timber  ^employed  was,  American  pine  and  Bngtish  beeeh, 
or  larch.  The  tmesis  prices  are  ennmenated  «f  the  matsrisis 
and  labour  for  the  permanent  fray,  of  wfaidh  the  average  east  per 
mile  amoutfted  to  $»43W.  The  present  condition  of  the  Utn  ie 
•ttfted  to  be  good,  asid  its  general  working  to  ht^rt  been  petlbe% 
mitisfiKtory,  since  its  opcMag  in  June,  1 840. 

Anneaced  n  a  deeetiption  of  an  artifieiiri  ballast  obtained  4iy 
burning  elay,  whidi  was  employed  wbere  die  comtiy  4Ui  not 
aibtd  natural  ballast.  Its  expenae  ^ligbdyaeeoedBidiatof  dsa 
ordmaery  bidlaet;  bine  clay  bamt  in  kttns  was  fiMmd  so  answer 
die  parpase  best,  bat  k  does  ti«N;  appear  to  fbfwi  *a  aaosesiftJ 
sobstkutejlbr  gravel.  The  teaidts  of  expenmeMslhow  k  to^im 
41  very  in^evfcct  ^taun.    The  'oudior  atuM  Aat  be  bas  alwi^s 
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observed  the  quality  of  this  balUust  to  suffer  in  proportion  with 
the  quantity  of  lime  contained  in  its  composition. 

The  paper  is  accompanied  by  four  Drawings,  illustrating  the 
constTttction  of  the  permanent  way. 


**  Description  of  a  Water-pressure  Engine  at  lUsang,  in  Bavaria.*^ 
By  William  Lewis  Baker,  Grad.  Inst.  C.  E. 

The  machine  described  in  this  Paper  is  the  most  perfect  among 
nine  engines  constructed  by'M.  de  Reichenbach,  for  the  salt-works 
at  lUsang,  in  Bavaria.  These  important  works  are  situated  in 
the  most  southern  part  of  the  kingdom ;  they  are  supplied  from 
a  mine  in  the  valley  of  Berghtesgaden,  and  the  salt-springs  at 
Reichenhall.  The  salt  was  procured  from  the  former  in  two 
states, — that  of  rock  salt,  which  was  extracted  by  blasting,  and 
that  of  brine.  The  rock  salt  was  conveyed  to  Reichenhall,  and 
there  underwent  the  purifying  process.  But  both  these  methods 
were  attended  with  disadvantages  from  the  scarcity  of  fuel;  the 
old  method  was  therefore  abolished,  and  a  line  of  pipes  of  7 
inches  diameter  was  substituted,  which  was  laid  between  the  two 
places,  a  distance  of  about  60  miles. 

A  series  of  water-pressure  engines,  each  working  a  forcing 
pump,  and  being  themselves  worked  by  a  head  of  water,  were 
placed  in  convenient  situations  upon  the  line.  The  mine  is  now 
worked  by  forming  cavities  in  the  beds  of  salt,  and  filling  them 
with  water,  which  soon  becomes  strongly  saturated  brine;  it  is 
then  pumped  up,  and  forced  through  the  pipes  to  Reichenhall, 
where  a  portion  of  it  is  retained,  and  the  rest  is  sent  on  to  Frau-: 
enstein,  which  is  at  the  extremity  of  the  line.  At  these  places^ 
the  process  of  evaporation  is  carried  on,  and  the  salt  is  manufac- 
tured in  the  usual  manner. 

The  Paper  is  illustrated  by  a  Drawing  of  the  Engine,  showing 
the  details  of  construction  alluded  to  in  the  communication. 
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*'  Memoir  of  Captain  Huddart.**— By  William  Cotton,  F.R.S.,  &c. 

This  Menioir  is  intended  by  the  author  chiefly  to  supply  some 
additional  facts  which  are  omitted  in  the  account  which  was  pab- 
lished  by  his  son  soon  after  the  decease  of  this  distinguished 
man,  whose  *'  great  powers  of  mind»  indefatigable  industry,  and 
high  principles,  raised  him  to  a  most  honourable  position  among 
men  of  science." 

Joseph  Huddart  was  born  at  AUonby,  in  Cumberland,  the  1 1  th 
January,  1740.  His  father  was  a  shoemaker  and  farmer,  and 
had  also  a  small  interest  in  a  herring-fishery.  Young  Huddart 
was  placed  under  the  tuition  of  Mr.  Wilson,  the  clergyman  of  the 
village,  and  from  his  son,  who  had  been  at  Glasgow,  he  acquired 
some  knowledge  of  mathematics  and  astronomy.  He  early  dis- 
played much  ingenuity  in  the  construction  of  models  of  vessels 
and  of  machinery ;  and  while  herding  his  &ther*s  cattle,  he  was 
occupied  in  mathematical  reading,  drawing,  and  calculations. 
His  determination  to  adopt  a  seafaring  life  was  opposed  by  his 
friends;  and  it  was  not  until  he  was  called  upon  to  take  his  share 
of  the  duties  on  board  the  herring-fishing  boats,  that  his  fiither 
was  reconciled  to  his  becoming  a  sailor.  At  this  period,  duringr 
the  hours  of  rest  afler  his  labours,  he  was  engaged  in  making 
nautical  observations,  and  laid  the  foundation  for  the  chart  of  St. 
George's  Channel,  which  was  published  by  his  friend,  Mr.  Laurie, 
from  his  survey,  and  is  still  the  best  chart  of  that  locality. 

On  the  death  of  his  father,  in  1 762,  he  took  the  command  of 
a  sloop  which  was  employed  in  carrying  salt  herrings  to  Ireland. 
He  then  constructed  a  brig  according  to  a  model  of  his  own, 
every  timber  being  moulded  by  his  own  hands.  In  this  vessel  h6 
traded  for  some  years  to  America ;  until,  in  1771 »  he  was  induced 
by  Sir  Richard  Hotham  (who  had  discovered  and  appreciated 
his  judgment  and  knowledge)  to  leave  the  brig  and  engage  in  the 
East  India  mercantile  marine.  In  this  extensive  field  of  useful- 
ness, Huddart  evinced  the  superiority  of  his  talents  and  his 
inflexible  integrity;  and  his  example  as  a  commander  was  gene- 
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rully  followed.  While  in  the  Indian  service  his  attention  was 
drawn  to  the  defects  in  the  usual  manufacture  of  cordage,  and 
led  to  the  improvements  which  he  aflerwards  so  successfully 
accomplished. 

He  subsequently  took  a  prominent  part  in  the  direction  of 
affairs  at  the  Trinity  House,  the  Ramsgate  Harbour  Trust,  and 
the  London  and  East  India  Docks,  where  the  valuable  advice 
given  by  him  was  properly  appreciated,  as  it  was  also  by  the 
civil  engineers,  with  whom  he  was  so  frequently  called  upon  to 
co-operate. 

The  Memoir  then  relates  many  interesting  anecdotes  of  his 
private  life,  illustrative  of  his  general  scientific  acquirements, 
and  of  his  amiable  disposition*  It  then  details,  at  considerable 
length,  his  experiments  for  the  determination  of  the  lines  for 
ships,  which,  consistent  with  stability,  and  what  might  be  re- 
quired for  the  stowage  of  cargo,  would  give  the  greatest  velocity 
through  the  water. 

The  author  enters  fully  into  the  account  of  Huddart's  inven- 
tions and  improvements  in  rope  machinery,  which  he  raised  to 
such  a  pitch  of  perfection.  This  machinery,  which  is  now 
transferred  to  the  Royal  Dock  Yards,  has  already  been  before 
brought  under  the  notice  of  the  Institution  by  Mr.  Cotton  and 
by  Messrs.  Dempsey  and  Birch,  in  communications,  for  which 
priaes  were  awarded.  The  general  introduction  of  chain  cables 
rendered  this  machinery  less  useful,  but  could  not  take  from  its 
original  merit ;  and,  in  its  present  position,  it  will  long  remain  a 
monument  of  Captain  Huddart's  perseverance,  mechanical  skill, 
and  scientific  knowledge. 


Sir  James  South  thought  that  Captain  Huddart's  scientific 
attainments  as  an  astronomer  had  not  received  their  due  meed  of 
praise  in  the  Memoir ;  but  more  especially,  that  the  equatorial 
instrument,  which  he  was  now  fortunate  enough  to  have  in 
his  possession,  should  have  been  alluded  to  more  particularly. 
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That  iitttninient  was  caoatnicted  by  Measn.  Luke  Howard  and 
Co.,  of  Old-atreetf  firom  the  desigQs  and  under  the  daily  super- 
incendenoe  of  Huddart.  The  greatest  part  of  the  inatruineBt 
was  put  together  with  his  own  hands,  and  the  result  of  dbis 
oombination  of  skill  and  attention  waa,  that  up  to  the  present 
tine,  the  instrument  had  been  unequalled  ;  in  fiu^t  he  must  be 
peimitted  to  say,  that  he  considered  it  perfacU  It  had  been 
used  for  all  kinds  of  obsenrationa, — ^transit,  declination,  and 
equatorial;  and,  in  all,  with  equal  satisfaction  to  the  astrono- 
mer. With  it  Mr.  Herschel  had  made  many  of  his  obsenmtioas, 
and  always  expressed  himself  in  the  highest  terms  of  it.  It  had 
been  examined  by  most  of  the  eminent  constructors  of  instm« 
menta,  as  well  as  many  oivil  engineers,  who  all  entertained  the 
same  opinion  of  its  perfection :  and,  after  a  minute  inspection, 
one  eonstmctor  observed,*—  **  Here  is  the  best  system  of  edge- 
bars  and  bracing  I  ever. saw,  and  my  opinion  of  the  instrument 
is,  that  it  is  perfect  in  every  part." 

Sir  James  then  related  several  anecdotes  of  Huddart's  habits 
of  observation.  On  one  occasion,  bong  ordered  to  sail  from 
Madras,  at  a  certain  time,  be  delayed  bis  departure,  because  he 
observed  a  sudden  fall  of  nearly  three-quarters  of  an  inch  in 
the  mercury  of  the  barometer.  The  result  of  this  disobedience 
of  orders  (for  which  he  incurred  momentary  censure)  was,  that 
his  vessel  alone  of  all  the  convoy  escaped  destruction. 

The  President  believed  that  Captain  Huddart  was  the  first  to 
mark  out  the  direct  course  to  China,  wluck  is  so  generaHjr 
followed  at  present  He  was  also  the  first  observer  who  took  a 
transit  instrument  out  with  him,  to  determine  the  rate  of  the 
chronometer.  It  was  particularly  worthy  of  notice,  that  the 
equatorial  instrument  and  the  rope  machinery,  both  of  which 
had  been  designed  by  and  executed  under  the  directions  of  a 
self-educated  man,  destitute  of  the  means  of  acquiring  instrue* 
tion  either  in  astronomy  or  mechanics,  had  been,  up  to  the 
present  time,  unequalled  either  in  conception  or  in  the  per- 
feclion  of  their  executicm.    Huddart  was  the  constant  co-ad« 
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jutor  of  civil  engineers  :  he  usaisted  the  late  Mr.  Rennie  in  many 
of  his  surveys  of  harbours,  and  on  those  occasions  had  always 
the  command  of  the  vessel,  even  if  he  did  not  participate  in  the 
actual  operations  of  the  survey.  Whether  Huddart  was  viewed 
as  a  sailor,  boldly  striking  out  for  himself  a  new  track  to  his 
destination ;  as  a  ship-builder,  constructing  a  vessel  in  order  to 
avoid  the  defects  which  he  observed  in  the  ordinary  class  of 
ships  ;  as  a  hydrographer,  displaying  in  his  chart  of  the  St. 
Geoige's  Channel  those  powers  of  observation  and  of  reason- 
ing which  made  him  an  astronomer ;  as  a  constructor  of  the 
equatorial  instrument,  which  had  been  so  justly  commended ; 
or  as  a  mechanic,  designing  and  constructing  one  of  the  most 
beautiiul  pieces  of  machinery  on  record, — he  appeared  equally 
great. 

The  Institution  was  much  indebted  to  Mr.  Cotton  for  this 
Memoir  of  Captain  Huddart,  whose  name  would  be  always 
venerated  by  every  member  of  the  profession  of  civil  engi- 
neering. 

Mr.  Thomthwaite  must .  in  justice  correct  a  misapprehension 
relative  to  the  laying  machine  for  cables;  the  idea  of  that 
machine  originated  with  the  Reverend  Edmund  Cartwright,  wbo 
had  projected  more  improvements  in  cotton  machinery  than 
any  person,  except  Arkwright,  The  machine  was  materially 
modified  by  Captain  Huddart,  and  to  him  must  be  given  all  the 
credit  for  the  perfection  of  its  proportions,  and  its  careful  con- 
struction, which  had  enabled  a  machine  weighing  20  tons,  and 
revolving  rapidly  upon  one  vertical  spindle,  to  work  a  number 
of  years  without  costing  5L  for  repairs.  The  register,  which 
preceded  the  laying  machine  several  years,  was  entirely  Hud- 
dart's  invention,  and  was  the  origin  of  his  improveipents  in  rope 
machinery. 
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February  8,  1842. 

The  President  in  tbe  Chftir. 

'*  DetcriptioD  of  the  Port  of  London,  and  of  the  Works  at  die 

LondoD  Docks."  * 

By  Robert  Richardson,  Grad.  Inst.  C.  E. 

In  this  communication  the  author  examines  the  state  of  the 
Port  of  London,   when    the   accommodation  for  landing   and 
bonding  foreign  produce  was  almost  entirely  limited  to  a  single 
spot,  called  the  '*  Legal  Quay,'*  which  was  only  about  1,400 
feet  in  length,    extending    downwards   from   London   Bridge, 
affording  no  greater  facilities  for  commerce  in  the  beginning  of 
the  nineteenth  century  than  in  the  year  1660,  when  the  quay  was 
appointed.     This  state  of  things  continued  until  the  year  177S, 
when  Mr.  J.  Sharp  suggested  the  formation  of  floating  docks. 
In  the  year  1800,  the  West  India  Docks  were  commenced ;  in 
the  year  following  the  London  Docks  were  projected,  and  in  the 
year  1805,  the  East  India  Docks  were  commenced.  For  all  these 
undertakings,  Mr.  Ralph  Walker  was  appointed  engineer,  having 
Mr.  William  Jessop  associated  with  him  for  the  West  India 
Docks.     The  Paper  enters  fully  into  the  bad  state  of  the  na- 
vigation of  the  river,  owing  to  defective  management  and  other 
causes ;  gives  a  table  showing  the  progressive  increase  of  tonnage 
and  number  of  ships  from  the  beginning  to  the  dose  of  the  last 
century ;  mentions  the  various  plans  of  Dodd,  Spence,  Reevely, 
and  others,  for  diverting  the  channel  of  the  river  for  the  forma- 
tion of  more  extensive  docks,  near  the  Isle  of  Dogs ;   and  then 
proceeds   to  detail    minutely  the   origin  and  progress  of  the 
London  Docks,  giving  the  dimensions  and  mode  of  construction 
of  the  principal  works  connecting  the  Eastern  Docks  with  the 
Thames,  which  were  constructed  under  the  superintendence  of 
Mr.  H.  R.  Palmer,  to  whom  the  author  has  been  indebted  for 
much  of  the  information  contained  in  the  Paper. 

The  communication  is  accompanied  by  fifteen  drawings,  show- 
ing the  details  of  construction  of  the  locks  and  gates,  bridges, 
quays,  embankments,  &c. 
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'*  Description  of  the  Ponte  della  Maddelena,  over   the  River 

Serchio,  near  Lucca." 

By  Richard  Townshend,  Assoc.  Inst.  C.  E. 

The  bridge  described  in  this  communication ,  is  situated  about 
half-way  between  the  town  and  the  baths  of  Lucca,  in  the  Grand 
Duchy  of  Tuscany;  it  was  built  by  Castracani,  in  the  year  1317f 
on  the  site  of  one  which  had  been  constructed  by  order  of  the 
Countess  Matilda,  early  in  the  twelfth  century,  and  subsequently 
destroyed ;  it  is  believed  that  a  Roman  bridge  formerly  existed 
on  the  same  spot. 

The  present  bridge  is  of  grey  limestone  of  the  country.  The 
large  arch  of  126  feet  6  inches  span,  is  of  a  semicircular  form, 
and  springs  directly  from  the  rocky  bed  of  the  river,  without 
any  prepared  foundation.  The  smaller  arches  are  of  various 
spans,  46  feet  10  inches,  S3  feet,  28  feet,  and  7  feet  6  inches. 
The  style  of  construction  is  somewhat  similar  to  that  of  the 
Pont-y-prydd,  over  the  Tafl^  in  South  Wales. 

An  engraving  of  the  bridge  accompanied  the  Paper. 


"Description  of  the  Mill,  Forge,  and  Furnaces^  of  a  Welsh 

Iron  Work."— 

By  Thomas  Gird  wood  Hardie,  Assoc.  Inst.  C  £. 

The  Author  commences  by  describing  the  general  plan  of  an 
iron  work,  consisting  of  six  blast  furnaces,  four  double-fire  re- 
fineries, and  a  forge  and  mill,  capable  of  converting  into  bar-iron 
the  produce  of  the  six  blast  furnaces. 

He  then  enters  very  fully  into  certain  alterations  of  the  interior 
shape  of  the  blast  furnaces  introduced  by  him  at  the  Blaenavon 
works,  from  which  have  resulted  an  economy  of  fuel,  regularity 
ofwork,  andan  improved  quality  of  iron.  The  principal  alter- 
ations appear  to  be,  making  the  interior  diameter  greater  above 
that  at  the  boshes,  and  establishing  a  proper  ratio  between  tlie 
diameter  of  the  boshes  and  that  of  the  charging  place,  and  pro- 
portioning both  to  the  height  of  the  furnace.     The  opinions  are 
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supported  by  calculations  of  the  quantity  of  blaet  used  in  smelt- 
ing given  quantities  of  ore,  &id  the  effect  which  the  form  of  the 
furnaces  must  have  in  directing  the  current  of  the  blast  through 
the  materials,  by  which  also  the  point  of  fusion  would  be  neces- 
sarily affected,  and  the  chemical  combinations  varied.  The  par- 
ticulars are  then  given  of  the  constructions  oi  the  furnaces  at 
Blaenavon,  and  the  details  of  the  blowing  engines,  blast  mains, 
regulators,  valves,  &c.,  with  calculations  of  the  quantity  of  blast 
used  in  the  various  processes  of  the  manufacture.  The  con- 
struction of  the  casting-houses,  with  the  mode  of  ventilating  by 
the  iron  roof,  is  detailed.  The  general  arrangements  of  the 
balance  pits,  coke  yards,  mine  kilns^  and  bridge  houses,  are 
shown,  and  the  author  proceeds  to  describe  the  forge  and  mill, 
which  have  35  puddling  furnaces,  with  hammers,  shears,  rolls, 
and  heating  furnaces  in  proportion.  He  then  condemns  the 
usual  practice  of  leaving  the  coupling  boxes  loose  upon  the 
spindles,  as  liable  to  break  the  rolls,  shafts,  or  machinery,  and 
gives  the  theoretical  and  practical  reasonings  for  preferring  fixed 
couplings. 

The  communication  is  illustrated  by  three  drawings,  showing 
the  general  distribution  and  the  details  of  an  iron  work. 

[7*0  6e  continued.'] 
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Thai  have  patted  the  Great  Seal  of  IRELAND,  from  the  17 th 
February  to  the  ISth  of  April  1842,  mcltisive. 

James  Colley  March,  of  Barnstable,  in  the  county  of.  Devon, 
surgeon,  for  certain  improvements  in  producing  heat  from 
combustion  of  certain  kinds  of  fuel. — Sealed  18th  February. 

James  Colman,  of  Stoke  Holycross,  in  the  county  of  Norfolk, 
starch  manufacturer,  for  improvements  in  the  manufacture  of 
starch. — Sealed  19th  February. 

Montagu  Macdonough,  of  St.  Alban'srplace,  Middlesex,  Genti, 
for  improvements  in  spindles,  flyers,  and  bobbins^  for  spinning, 
roving,  twisting,  and  reeling  of  all  sorts  of  fibrous  and  textile 
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substances,  and  in  the  application  or  adoption  of  either,  or  all 
of  them,  to  machinery  for  the  same  purpose. — Sealed  21st 
February. 

Henry  Hough  Watson,  of  Bolton-le-Moors,  in  the  county  of 
Lancaster,  consulting  chemist,  for  certain  improvements  in 
dressing,  stiffening,  and  finishing  cotton  and  other  fibrous  sub- 
stances, and  textile  and  other  fabrics,  part  or  parts  of  which 
improvements  are  applicable  to  the  manufacture  of  paper ;  and 
also  to  some  of  the  processes  or  operations  connected  with 
printing  calicoes  and  other  goods. — Sealed  23rd  February. 

William  Palmer,  of  Sutton-street,  ClerkenweU,  in  the  county  of 
Middlesex,  manufacturer,  for  improvements  in  the  manufacture 
of  candles, — being  partly  a  communication  from  abroad,  and 
partly  an  invention  of  his  own. — Sealed  26th  February. 

Francis  Roubiliac  Conder,  of  Highgate,  in  the  county  of  Middle- 
sex, civil  engineer,  for  improvements  in  the  cutting  and  shap- 
ing of  wood,  and  in  the  machinery  used  for  that  purpose. — 
Sealed  26th  February. 

Charles  Wye  Williams,  of  Liverpool,  in  the  county  of  Lancaster, 
Gent,  for  certain  improvements  in  the  making  and  moulding 
of  bricks,  artificial  fuel,  and  other  substances. — Sealed  5th 
March. 

Thomas  Stopford  Jones,  of  Stafford-place,  Pimlico,  for  certain 
improvements  in  machinery  for  propelling  vessels  by  steam  or 
other  power.-* Sealed  lith  March. 

George  Jarman,  of  Leeds,  in  the  county  of  York,  flax  and  cotton 
spinner ;  Robert  Cook,  of  Hathersage,  in  the  county  of  Derby, 
heckle  and  needle  manufacturer ;  and  Joshua  Wordsworth,  of 
Leeds,  aforesaid,  machine-maker, — for  certain  improvements 
in  machinery  for  spinning  flax,  hemp,  and  tow^ — Sealed  11th 
March. 

James  Thorbum,  of  Manchester,  in  the  county  of  Lancaster, 
machinist,  for  certain'improvements  in  machinery  for  producing 
knitted  fabrics. — Sealed  12th  April. 
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John  Halli  of  Breezes  Hill,  Ratcliff  Highway,  in  the  county  of 
Middlesex,  sugar-refiner,  for  improTements  in  the  ccMistruction 
of  boilers  for  generating  steam,  and  in  the  application  of  steam 
to  mechanical  powers. — Sealed  14th  April. 

Sidiard  Hodgson,  of  Salisbury-street,  Strand,  in  the  county  oi 
Middlesex,  Grent.,  for  an  invention  of  improvements  in  the 
fi>nns  or  shapes  of  materials  and  substances  used  in  building 
and  paving,  and  in  their  combination  for  such  purposes, — 
being  a  communication  from  a  foreigner  residing  abroad.-* 
Sealed  16th  April. 

Theophile  Anton  Wilhelm  Count  de  Hompesch,  of  Burich  Caatle, 
near  Aix  la  ChapeUe,  in  the  Kingdom  of  Prussia,  for  improve- 
ments in  obtaining  oils  and  other  products  from  bituminous 
matters,  and  in  purifying  or  rectifying  oils  obtained  from  such 
matters. — Sealed  18th  April. 


WLut  Of  ItatenW 

Oraniedfor  SCOTLAND,  subsequenl  to  March  22nd,  1842. 


To  Moses  Poole,  of  Lincoln's  Inn,  in  the  county  of  Middlesex, 
Gent,  for  improvements  in  the  manufacture  of  plaited  fabrics, 
— ^being  a  communication  from  abroad. — Sealed  29th  March. 

James  Hunt,  of  Whitehall,  in  the  county  of  Middlesex,  Gent., 
for  improvements  in  the  manufacture  of  bricks. — Sealed  29th 
March. 

James  Hall,  of  Glasgow,  upholsterer,  for  improvements  in  beds, 
mattrasses,  and  apparatus  applicable  to  bedsteads,  couches, 
and  chairs. — Sealed  3Qth  March. 

John  Harwood,  of  Great  Portland-street,  in  the  county  of  Mid- 
dlesex, Gent.,  for  an  improved  means  of  giving  expansion  to 
the  chest. — Sealed  6th  April. 

James  Andrew,  of  Manchester,  in  the  coimty  of  Lancaster, 
manufacturer,  for  certain  improvements  in  the  method  or 
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process  of  preparing  or  dressing  yams  or  warps  for  weaying* 
-—Sealed  6th  April. 

Edmund  Morewood,  of  Winchester-buildings,  Great  Winchester- 
street,  in  the  city  of  London,  Esq.,  for  an  improved  mode  of 
preserving  iron  and  other  metals  from  oxydation  or  rust, — 
heing  a  communication  from  abroad. — Sealed  7th  April. 

Henry  Booth,  of  Liverpool,  Esq.,  for  improvements  in  the  method 
of  propelling  vessels  through  water. — Sealed  13th  April. 

William  Brockedon,  of  Queen-square,  in  the  county  of  Middle* 
sex,  Gent.,  for  improvements  in  the  manufacturing  of  fibrous 
materials  for  the  cores  of  stoppers,  to  be  coated  with  India- 
rubber,  and  used  for  stopping  bottles  and  other  vessels* — 
Sealed  Idth  April. 

Christopher  Nickels,  of  York-road,  Lambeth,  in  the  county  of 
Surrey,  Grent.,  for  improvements  in  the  manufacture  of  plaited 
fabrics. — Sealed  Idth  April. 

James  Smith,  of  Deanston  Works,  in  the  parish  of  Kilmadock, 
and  county  of  Perth,  cotton  spinner,  and  James  Buchanan,  of 
the  city  of  Glasgow,  merchant,  for  certain  improvements  ap- 
plicable to  the  preparing  and  spinning  of  cotton,  wool,  flax^ 
hemp,  and  other  fibrous  substances. — Sealed  13th  April. 

Matthias  Nicolas  La  Roche  Barre,  of  St.  Martin's-lane,  in  the 
county  of  Middlesex,  manufacturer  of  cotton,  for  an  improve- 
ment in  the  manufacture  of  a  &bric  applicable  to  sails  and  other 
purposes.-- Sealed  19th  April. 

Reuben  Partridge,  of  Cowper-street,  Finsbury,  in  the  county  of 
Middlesex,  engineer,  for  certain  improvements  in  machinery 
or  apparatus  for  splitting  and  shaping  wood  into  splints,  for  the 
manufiusture  of  matches  and  other  similar  forms. — Sealed  90th 
April. 

Richard  Dover  Chatterton,  of  Derby,  in  the  county  of  Derby, 
Otat,f  for  certain  improvements  in  propelling. — Sealed  22nd 
ApriL 
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Theophile  Anton  Wilhelm  Count  de  Hompescb,  of  Bunch  Casde, 
near  Aix  la  ChapeUe,  in  die  Kingdom  of  Prussia,  for  improve- 
ments in  obtaining  oils  and  other  products  from  bituminous 
matters,  and  in  purifying  or  rectifying  oils  obtained  from  sach 
matters. — Sealed  22nd  April. 
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To  Joseph  Clisild  DanieU,  of  Tiverton  Mills,  near  Bath,  for 
improvements  in  *n*1f'ftg  and  preparing  food  for  cattle. — 
Sealed  Slst  March — 6  months  for  inrolment 

Julius  Seybel,  of  Golden-square,  Middlesex,  chemist,  for  im- 
provements in  the  manufacture  of  sulphate  of  soda  and  chlorine. 
— Sealed  Slat  March — 6  months  for  inrolment. 

William  Liversidge  Trippett,  of  Charlton-upon-Medlock,  Lan- 
caster, agent,  for  improvements  in  looms  for  weaving  by  hand 
or  by  power. — Sealed  31st  March  — 6  months  for  inrolment. 

John  Bevan,  of  Whitehead's-grove,  Chelsea,  Gent,  for  an  im- 
proved mode  of  expelling  the  air  from  certain  cases  or  vessels, 
used  for  the  preservation  of  various  articles  of  food.  ^-Sealed 
6th  April — 6  months  for  inrolment. 

James  Smith,  of  Deanston  Works,  Kilmadock,  Perth,  cotton 
spinner,  and  James  Buchanan,  of  the  city  of  Glasgow,  mer- 
chant, for  certain  improvements  applicable  to  the  preparing 
and  spinning  of  cotton,  wool,  flax,  hemp,  and  other  fibrous 
substances. — Sealed  6th  April — 6  months  for  inrolment. 

John  Read,  of  Regent's  Circus,  mechanist ;  Henry  Puland,  of 
Hurst  Green,  Sussex,  farmer ;  and  Charles  Woods,  of  Fore- 


New  Patents  Sealed.  317 

tlreety  Cripplegate,  commercial  traveller,  for  improTements  ia 
the  coDStraction  and  make  of  driving  reins,  harness,  bridles^ 
and  reins,  and  in  bridles  and  reins  for  riding. — Sealed  6th 
April — 6  months  for  inrolment 

Jean  George  Sire  Clarke,  of  Euston-grove,  ei^ineer,  for  im- 
provements in  supplying  and  regulating  air  to  the  furnaces  of 
locomotive  engines, — being  a  communication. — Sealed  6th 
April — 6  months  for  inrolment 

Thomas  Clive,  of  Birmingham,  iron*founder,  for  certain  improve- 
ments in  the  construction  of  candlesticks. — Sealed  7th  April — 
6  months  for  inrolment. 

John  Anthony  Tielens,  of  Fenchurch-street,  merchant,  for  im- 
provements in  machinery  or  apparatus  for  knitting, — being  a 
communication. — Sealed  7th  April— 6  months  for  inrolment 

Marc  Carlotti,  of  Little  Argyle-street,  Regent-street,  Gent,  for 
certain  improvements  in  the  construction  and  manufacture  of 
boots,  half-boots,  shoes,  clogs,  and  galoshes, — being  a  com- 
munication.— Sealed  8th  May—  6  months  for  inrolment 

William  Falconer,  of  Clapham  Common,  Gent.,  for  improvements 
in  apparatus  for  attaching  buttons  and  fasteners  to  gloves  and 
parts  of  garments. — Sealed  13th  April — 6  months  for  inrol- 
ment 

John  Byron  Dawes,  of  Tra£dgar-square,  Charing-cross,  Middle- 
sex, Gent.,  for  a  certain  improved  chemical  composition  or 
compositions,  to  be  employed  in  the  preparation  of  glass  or 
other  media  of  light — Sealed  15th  April — 6  months  for  in- 
rolment. 

John  Lamb,  of  Kidderminster,  machinist,  for  improvements  in 
engines  to  be  worked  by  steam,  air,  gas,  or  vapours,  which  im- 
provements are  also  applicable  to  pumps  for  raising  or  forcing 
water,  air,  or  other  fluids. — Sealed  I5th  April — 6  months  for 
inrolment 

Thomas  Richards,  of  Liverpool,  book-binder,  for  certain  im- 
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Raoul  Armand  Joseph  Jean  Contte  de  la  Chatre,  of  Leicester- 
square,  Richard  Tappin  Claridge,  of  Weymouth-street,  Gent., 
and  Richard  Hodgson,  of  Salisbury-street,  Strand,  Gent.,  for 
improvements  in  preparing  surfaces  of  fabrics,  to  be  used  in 
covering  roofs,  floors,  and  other  surfaces, — ^being  a  communi- 
cation.— Sealed  26th  April — 6  months  for  inrolment. 

Henry  Robinson  Palmer,  of  Great  George-street,  Westminster, 
civil  engineer,  for  an  improvement  or  improvements  in  the 
construction  of  roofs  and  other  parts  of  buildings ;  and  also 
for  the  application  of  corrugated  plates  or  sheets  of  metal  to 
certain  purposes,  for  which  such  sheets  or  plates  have  not 
heretofore  been  used. — Sealed  26th  April — 6  months  for  in- 
rolment. 

Joseph  Meg^,  of  Keppel-street,  Russell-square,  merchant,  for 
improvements  in  the  making  or  constructing  of  trousers, — 
being  a  communication. — Sealed  26th  April — 6  months  for 
inrolment. 

John  Henry  Pape,  of  Grosvenor-street,  Bond-street,  piano-forte 
maker,  for  improvements  in  carriages,  and  in  the  construction 
of  wheels. — Sealed  28th  April — 6  months  for  inrolment. 

Jdm  Varley,  of  Colne,  Lancashire,  engineer  and  Edmondson 
Varley,  of  the  same  place,  cotton  manufacturer,  for  certain  im- 
provements in  steam-engines. — Sealed  28th  April — 6  months 
for  inrolment. 

William  Losh,  of  Newcastle-on-Tyne,  Esq.,  for  improvements  in 
the  construction  of  wheels  for  carriages  and  locomotive  engines* 
intended  to  be  employed  on  railways. — Sealed  S8th  April — 
6  months  for  inrolment. 
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No.  CXXVI. 


To  Robert  William  Sievier,  of  Henrieiichstreet,  Ca^ 
vendisk-square,  in  the  county  of  Middlesex y  Gent.,  for 
certain  improvements  in  looms  for  weaving ^  and  in  the 
mode  or  method  of  producing  figured  goods  or  fabrics^ 
—[Sealed  6th  August,  1838.] 

This  invention  applies,  firstly,  to  figuring  looms  generally^ 
but  more  particularly  to  those  looms  in  which  several  pieces 
or  breadths  of  narrow  work  are  produced  at  one  time ;  and 
secondly,  to  a  novel  mode  of  producing  raised  figures  on 
woven  goods  or  fabrics,  without  the  aid  of  tags  or  wires, 
which  are  usually  employed  in  the  weaving  of  coach-lace, 
velvets,  and  other  articles,  having  the  pattern  or  surface 
raised  above  the  ground  of  the  fabric* 

As  respects  the  loom,  the  particular  features  of  novelty 
are,  raising  and  depressing  the  breast-beam  and  warp,  and 
raising  and .  depressing  the  batten  or  slay  and  shuttles, 
either  separately  or  together.    These  improvements  are 

VOL.  XX.  S  Q 


322  Recent  Paiemis. 

applicable  solely  to  sach  looms  as  are  famished  with  two  or 
more  shuttle-races  in  one  batten,  situated  one  above  auother, 
in  which  the  shuttles  act,  eanying  different  weft  threads, 
intended  to  be  woven  into  one  warp.  By  these  movements 
of  the  breast-beam  and  warp-threads,  or  of  the  batten  and 
shuttles,  the  warp  may  be  brought  at  pleasure  into  opera- 
tion vrith  one  or  other  of  the  rows  or  tiers  of  shuttles,  and 
their  weft-threads,  as  required,  to  produce  the  pattern  upon 
the  fiibric ;  the  rising  or  falling  movement  of  the  warp* 
threads,  when  the  batten  remains  as  in  common,  (that  is, 
without  rising  or  fisdling,)  causing  them  to  take  the  weft  ot 
shoot  from  either  of  the  rows  or  tiers  of  shutdes,  which 
may  thus  be  brought  into  action  with  them ;  or  when  the 
batten  and  the  rows  or  tiers  of  shuttles  are  made  to  move 
upwards  and  downwards,  (the  warp-threads  remaining 
and  acting  in  the  common  way,)  the  warp-threads  receive 
the  weft  from  that  particular  row  or  series  of  shuttles 
brought  into  operation  with  them,  according  to  the  colour 
or  pattern  demred ;  that  is  to  say,  in  the  first  case,  the  warp- 
threads  move  up  or  down  to  take  the  weft  or  shoot  of  the 
particular  row  or  series  of  shuttles  as  required  for  the  pat- 
tern ;  and  in  the  second  case,  the  batten  and  shutties  move 
up  or  down,  so  that  the  particular  row  or  tier  of  shuttles 
may  give  its  shoot  or  weft  to  the  warp-threads,  as  required 
for  the  design ;  or  both  of  these  movements  may  be  broi^t 
into  operation  in  one  loom,  if  desired. 

As  respects  the  fabric  to  be  woven,  the  novelty  consists 
in  raising  up  in  ribs  the  figure,  previously  woven  flat,  upon 
the  surface  of  the  goods,  by  causing  the  fabric  to  be 
shrimken. — This  is  done  by  allowing  the  pattern  parts  of 
the  warp  to  float  or  lay  over  two  or  more  shoots  of  the 
weft,  the  warp  having  strands  of  India-rubb^  introduced 
among  its  threads.  The  fitbric  so  produced,  will,  in  the 
first  instance,  have  the  figure  lying  flat  upon  its  surface. 
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but  by  the  application  of  beat,  tbo  Io4ia-rubber  strands  will 
contract  and  cause  the  warp-threads  to  be  drawn  up  or 
puckeredt  so  as  to  bring  up  the  pattern  upon  the  sur£M»9 
into  ribs,  having  exactly  the  character  of  a  fabric  in  which 
the  pattern  or  figure  is  produced  by  weaving  over  tags  or 
wires. 

In  Plate  XIII.,  fig.  1,  is  a  front  elevation  of  a  power- 
loom,  constructed  and  arranged  for  making  several  breadths 
of  webbing,  with  the  first  improvement  adapted  thereto, 
there  beii^  only  two  rows  or  tiers  of  shuttles  shewn,  iu 
oirder  ibal  the  movements  of  the  mechanism  may  be  more 
easily  uodeistood.  In  this  arrangemeot>  the  warp-threads 
and  breast-beam  have  the  rising  and  felling  motion  given 
to  them,  the  batten  and  shuttles  acting  according  to  their 
usual  movements.  Fig.  S,  is  an  elevation  of  the  right-hand 
end  of  the  loom ;  fig.  3,  is  a  transverse  vertical  section  of 
the  same ;  fig.  4,  is  a  front  view ;  and  fig.  5,  a  section  of  a 
portion  of  the  batten,  on  an  enlarged  scale,  shewing  the 
two  rows  or  tiers  of  shuttles. 

In  the  former  figures  a,  a,  is  the  ordinary  firame-work  of 
the  loom ;  b,  the  harness  for  opening  and  closing  the  warps, 
passing  in  the  usual  way  through  the  comber-board  d,  from 
the  Jacquard  placed  at  the  top  of  the  loom.  The  Jacquard, 
forming  no  part  of  these  improvements,  is  not  shewn  in 
•the  drawings ;  e,  is  the  batten,  with  the  reed  and  shuttles 
suspended  by  the  swords  or  pendulous  levers  f,  in  the 
usual  manner,  and  is  moved  to  and  fro  to  beat  up  the  weft, 
by  the  connecting  rods  and  cranks  o,  on  the  main  shaft  h. 

The  row  or  series  of  shuttles  i,  i,  carries  one  weft; 
K,  is  the  other  row,  carrying  the  other  weft-threads.  These 
shuttles  have  the  usual  motions  in  the  races  given  to  them 
to  throw  the  shoot,  by  means  of  the  long  racks  m,  and 
pinions  c,  which  take  into  other  racks  formed  on  the  shut- 
tles.   The  radm  m,  are  set  in  motion  by  the  cords  and 
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levers  n,  and  o^  which  are  alternately  raised  and  depressed 
by  the  tappets  or  cams  p,  on  the  shaft  Q| — ^the  to-and"fi!o 
moyement  being  thereby  commnnicated  to  the  shuttles; 
there  being  in  this  arrangement  a  pair  of  tappets  p,  and 
levers  m,  o,  to  each  row  of  shuttles. 

The  shaft  of  the  tappet^cams  must  revolve  at  a  speed 
suited  to  that  of  the  crankndiaft  h,  in  order  that  a  move- 
ment of  the  shuttles  may  be  pven  between  each  beat  of 
the  batten.  With  two  rows  of  shuttles  there  would  be 
four  levers  and  tappets;  consequently  the  shafts  q^  and  h, 
would  be  geared  to  each  other»  so  as  to  perform  four  revo- 
lutions to  one.  R»  is  one  of  the  warp-bobbins,  and  s, 
another  warp ;  t,  the  warp,  for  the  selvage  or  edges  of  the 
piece.  All  these  warps  are  kept  in  tension  in  the  usual 
way.  v»  is  the  cam  for  working  the  Jacquard,  mounted  on 
the  main  shaft,  and  acts  upon  an  anti-ftiction  roller  on  the 
lever  w.  One  end  of  this  lever  turns  on  a  pin  attached  to 
the  firame-work,  and  the  other  is  connected  by  the  rod  x, 
to  the  Jacquard. 

The  cam  and  lever  are  shewn  by  dots  in  fig.  S,  to  pre- 
vent their  hiding  other  parts  of  the  loom.  The  warps  from 
the  bobbins  s,  and  T,  are  passed  over  the  beam  a,  and  the 
other  warp  over  the  smaller  beam  6.  The  beam  a,  is 
mounted  on  arms,  projecting  from  the  frame-work,  capable 
of  turning  in  bearings,  and  carries  the  small  beam  6,  by  arms 
projecting  therefrom.  To  the  beam  a,  is  securely  attached 
one  end  of  the  long  levers  c,  c,  their  other  ends  carrying 
the  breast-beam  d^  and  tension  work-beam  e,  over  which 
the  woven  fabric/,/,  is  passed  to  the  work-rollers  u,  u*; 
the  warps  and  breast-beam  are  raised  and  lowered,  at  the 
periods  desired,  by  the  following  means  :— 

Upon  the  shaft  q,  is  mounted  the  double  cam  or  tappet 
gf  which  acts  upon  the  anti-ftiction  roller  of  the  lever  A, 
the  end  of  which  is  connected  by  a  rod  i,  to  the  weighted 
lever-arm  i,  of  the  rocking-beam  /.     Other  arms  m,  m, 
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extend  from  the  rocking-beam,  to  which  are  attached  t)ie 
rods  ii|  n^  connected  to  the  breast-beam  d^  so  that,  on  the 
lever  A,  being  depressed  by  the  tappet-cam  g^  the  .breast- 
beam  will  be  raised ;  and  as  the  tappet  passes  from  the 
anti*friction  roller,  the  breast-beam  and  warp  will  be  allowed 
to  descend.  The  weight  of  the  breast-beam  d,  e^  and  lever 
c,  are  counter-balanced,  partly  by  the  tension  of  the  warps 
and  the  woven  fabric,  and  partly  by  the  weight  o,  on  the 
lever  A« 

The  pieces  or  breadths  of  woven  fabric  are  drawn  from 
the  loom  by  the  ordinary  taktng-off  motion  t,  placed  at 
the  end  of  the  work-roUer  u*.  The .  woven  fabric  is  con- 
dacted  under  the  feet  of  the  workman,  and  passed  over 
rods  and  kept  stretched  by  a  pendant  weight,  as  shewn  in 
%•  3.  In  order  that  the  warps  may  be  kept  at  a  proper 
tension,  during  the  time  they  are  raised  or  lowered  by  the 
ascent  or  descent  of  the  breast-beam,  the  rods  should  be  so 
arranged  that  their  movements  will  compensate  one  with 
the  other. 

When  only  two  rows  or  tiers  of  shuttles  are  adapted  to 
the  loom,  there  will  be  but  a  small  upward  and  downward 
movement  of  the  warp,  and  therefore  these  parts  may  be 
constructed  and  arranged,  as  shewn  in  the  figures ;  that  is, 
the  lever  e,  carrying  the  beams  d^  and  e,  by  the  rigid  cross- 
piece  at  their  ends ;  but  when  three  or  more  rows  of  shut- 
tles are  adapted  and  applied  to  the  loom,  the  movements 
of  the  warp  and  breast-beam  will  be  more  extensive,  and 
the  parts  should. be  constructed  as  shewn  in  the  diagram, 
fig.  6,  the  end  of  the  lever  e,  only  carrying  the  breast-beam 
<f,  at  which  point  they  are  jointed  to  a  rod  or  connecting- 
piece  j9,  which  is  attached  by  a  hinge-joint  to  the  lever  q ; 
at  which  joint  is  placed  the  rod  e ;  the  other  end  of  the 
lever  9,  has  its  fulcrum  r,  stationary  on  the  frame-work ; 
and  at  this  point  the  beam  r,  is  placed,  from  whence  the 
fabric  may  be  led  off  in  any  way  desired. 
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The  moffeaieiili  of  tli6  parts  g,  pt  e,  will  preserre  Che 
tame  d^iee  of  tMimn  <m  the  wartw  and  fiibric;  the  dis- 
taiioe  the  heams  r,  <%  and  d,  are  Irani  one  another  beu^  at 
all  timea  the  tame,  and  therefexe  the  warpa  may  be  xaiaed 
Of  fcmerad  to  the  required  dktanee,  for  three  or  more  ahot- 
tles»  witiiont  altering  the  tendon  of  the  warp  or  the  woren 
fiiDnc* 

The  motion  of  the  parte  of  the  loom^  in  taking  the  weft 
from  either  one  or  other  of  the  rows  or  tiers  of  shuttles,  is 
as  fellows:— 

Suppose  the  warps  to  be  opponte  die  row  of  shuttles  i, 
immediately  after  the  shuttle^  have  passed  between  the 
sheds  at  warps,  they  are  made  to  elose  or  open  again  by 
the  ordinary  movements  of  die  loom,  as  they  rise  oppoaite 
the  diutde  k  ;  this  will  be  elected  by  olie  of  the  tappets  g, 
coming  into  action  on  the  lever  A»  and  raising  the  breaae- 
beam  attd  warpi  as  before  described ;  the  warps  will  then 
be  open  and  stand  opposite  the  row  of  shuttles  k,  wiien 
they  vnll  immediately  throw  their  shoot  of  weft  between 
the  warps,  which  will  be  made  to  close  upon  it,  and  open 
again  as  they  descend,  by  the  tappet  g,  receding  from  the 
lev^  k ;  and  when  diey  ag^n  arrive  <^po6ite  the  shutdes 
I,  they  will  be  open  ready  to  receive  another  shoot  of  weft 
from  the  shuttles  k>  and  so  on,  alternately  rising  and  fidling 
to  receive  the  alternate  weft^threads. 

It  will  be  seen,  that  the  tappets  g,  cause  die  warp  to 
take  alternate  shoots  of  weft  from  the  rows  of  shutdes ; 
but  there  may  be  more  or  differently  timed  tappets  upon 
the  shaft  a,  so  as  to  take  the  wefts  from  the  rows  of  sbut- 
ties,  in  different  proportions. 

Fig.  6,  is  a  diagram  or  partial  view,  shewing  another 
axrangement  of  parts  foit  getting  the  rising  and  falling 
motion  of  the  warps,  either  for  two  or  diree  rows  or  tiers 
of  shuttles.    In  this  instance  the  warps  are  raised  and 
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lowered  by  a  tappet  or  cam-wheel  s,  acting  upon  the  lever 
e  \  and  when  only  two  sets  of  shuttles  are  used,  the  tappet^ 
wheel  may  act  direct  upon  a  pin  /«  or  roller,  projecting 
from  the  levers  c ;  but  when  three  rows  of  shuttles  are 
used,  there  must  be  soma  contrivance  placed  between  the 
tappets  Sp  and  levers  c,  which  will  keep  them  and  the 
warps  raised  up,  so  as  to  work  with  the  higher  row  or  tier 
of  shuttles,  and  thus  take  the  proper  number  of  shoots  of 
weft  from  that  row  of  shuttles,  as  required  by  the  pattern, 

1,  is  a  lever,  having  the  tappet  2,  on  its  end,  wliich  is 
acted  upon  by  the  wheel  #•  The  parts  are  shewn  in  the 
position  they  would  be  in  when  working  with  the  lower  and 
middle  tier  of  shuttles ;  but  when  the  warp  is  to  be  brought 
into  operation  with  the  upper  row  of  shuttles,  the  levers  c, 
are  lifted  by  the  action  of  the  Jacquard,  through  the  rod  3, 
which  may  be  done  by  one  of  the  cards  having  a  hole 
pierced  in  it  to  take  a  hook,  and  lift  the  levers  c,  at  the 
same  time  it  lifls  the  figure  pattern.  As  soon  as  the 
Jacqnard  has  raised  the  levers  c,  and  warps,  the  pall  or 
catch-piece  7,  is  forced  by  its  spring  8,  under  tlie  end  of  the 
projecting  piece  ty  on  the  lever  c,  and  the  warps  will  thus 
be  kept  raised,  and  work  with  the  upper  and  middle  row 
of  shuttles. 

At  the  period  required,  according  to  the  figure,  a  hole 
pierced  in  one  of  the  cards,  will  cause  the  Jacquard  to  lift 
tlie  wire  9,  and  by  means  of  the  bell-crank  lo,  draw  the 
catch  7,  from  under  the  piece  t^  when  the  levers  e,  and 
warps,  will  fall  into  their  former  position,  and  work  with 
the  lower  tier  of  shuttles. 

The  manner  in  which  three  or  more  rows  of  shuttles  may 
be  worked  in  one  batten,  is  shewn  at  fig.  7,  which  is  a  section 
of  a  batten  with  three  rows  of  shuttles  a,  b,  c,  worked  by 
one  rack  a,  a,  supported  upon  rollers  6,  b ;  this  rack  turns 
the  pinions  c,  c,  which  take  into  the  racks  d^  of  the  lower 
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row  of  shuttles  a«  thereby  g^ve  them  the  required  motion. 
The  axles  of  the  phiions  c,  turn  in  bearings  in  the  batten, 
and  cariy  other  larger  pinions  e,  in  gear  with  other  pinions 
f,  on  the  axles  of  the  pinions  g^  which  belong  to  the  middle 
tier  of  shuttles  b  ;  and  the  back  pinions  f^  take  into  gear 
with  other  pinions  h^  which  put  in  motion  the  pinions  i ,  of 
the  top  row  of  shuttles. 

Two  other  modes  of  actuating  the  shuttles  are  shewn : — 
One  mode  consists  in  using,  for  that  purpose,  "strikers** 
or  ''  flyers/*  fixed  to  a  rod,  wliich  extends  across  the  fiont 
of  the  loom,  and  is  put  in  motion  at  the  end  of  the  batten, 
in  the  ordinary  way.  The  other  mode  is  somewhat  similar 
to  that  shewn  in  fig.  7 ;  but,  in  this  case,  the  two  lower 
rows  of  shuttles  have  racks  upon  both  their  upper  and 
under  sides ;  and  hence,  by  their  pinions,  (three  in  number, 
corresponding  to  the  pinions  c,  g^  t ,  in  fig.  7,)  communicate 
motion  to  each  other,  without  the  intervention  of  the  back 
pinions  e^  /,  A. 

It  will  be  seen,  that  although  all  the  rows  of  shuttles  are 
in  motion  at  one  time,  yet  only  the  one  in  action  with  the 
warp  will  give  out  its  weft. 

The  raising  and  lowering  of  the  batten  and  shuttles  may 
be  accomplished  by  mounting  the  pivots  of  its  swords  or 
levers  f,  in  slots  and  moveable  bearings,  and  raising  or 
lowering  them,  at  the  required  times,  by  cams  and  levers. 

Fig.  8,  is  a  partial  section  of  a  loom,  shewing  how  this 
may  be  effected.  The  axle  a,  of  the  sword  F,  is  mounted 
in  the  slot-bearing  6,  placed  on  the  top  of  the  frame-work ; 
c,  is  one  of  the  two  rods,  placed  at  each  end  of  the  loom, 
and  sliding  in  proper  guide-bearings  d.  These  rods  are 
connected  to  the  ends  of  the  axis  a,  of  the  swords,  their 
lower  ends  carrying  anti-friction  rollers  &,  which  are  acted 
upon  by  cams^*,  placed  on  a  shaft  gy  extending  lengthwise 
of  the  loom.     This  shaft  is  mounted  in  proper  bearings. 
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and  is  set  in  motion  by  suitable  gear-work.  The  cams  y, 
are  formed  so  as  to  act  upon  the  rods  c,  and  raise  the  swords 
and  batten ;  but  if  the  cords  n,  which  actuate  the  racks  of 
the  shuttles,  are  attached  to  the  lever  n,  as  in  the  former 
instance,  then,  whenever  the  batten  is  raised,  the  cords 
would  be  slackened,  and  unable  to  give  the  required  move- 
ment to  the  shuttles.  In  order  to  obviate  this,  cords  t,  i, 
are  attached  to  the  sword  f,  of  the  batten,  and  to  the  ends 
of  the  levers  n,  n,  so  that  the  cords  ii,  will  not  be  allowed 
to  slacken  when  the  batten  rises  or  falls. 

Fig.  9,  is  a  cross  section  of  a  batten,  shewing  a  method 
of  raising  and  depressing  the  three  rows  of  shuttles  therein, 
so  that  either  row  may  g^ve  weft  to  the  warp,  as  required 
by  the  pattern,  without  causing  the  warp  or  the  batten  to 
move  out  of  their  usual  course,  a,  b,  c,  are  the  rows  of 
shuttles  in  their  race  d,  which  is  made  to  move  up  and 
down  within  the  batten  e,  by  a  rod  f,  attached  thereto, 
and  moved  by  cams  and  levers,  such  cams  having  tappets, 
rising  and  fiedling,  and  thus  changing  the  shuttles,  as  re- 
quired by  the  figure.  The  shuttle*race  is  kept  in  its  proper 
situation  by  guide-rods  g,  passing  through  loops  H,  on  the 
back  of  the  race.  The  shuttles  are  driven,  in  the  usual 
way,  by  the  strikers  or  flyers  i. 

The  patentee  claims,  under  this  head  of  his  invention, 
giving  to  the  breast-beam  and  warps,  or  to  the  batten  and 
rows  of  shutdes,  or  to  either  of  them,  the  rising  and  Mling 
motion,  by  any  convenient  mechanism,  for  the  purpose  of 
bringing  the  warp  into  action  and  operation  with  either  of 
such  rows  or  tiers  of  shutties,  as  required  by  the  pattern 
or  fabric. 

The  improved  mode  of  producing  raised  figures  on  woven 
goods,  without  the  aid  of  tags  or  wires,  may  be  effected 
either  in  the  loom  above  described,  or  in  an  ordinary  loom, 
by  the  introduction  of  threads  of  India-rubber  into  the  warp. 
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in  the  lame  manner  at  in  weaving  some  kinds  of  elastic 
webbing.    The  India-rubber  is  first  cut  into  threa^lnj  <^ 
the  required  substance,  by  any  of  the  ordinary  cuttang 
appaimtusi  and  is  then  put  into  warm  water,  and  stretched 
out  to  its  utmost  tension,  in  the  act  of  winding  it  upon  a 
reel  or  drum ;  and  in  this  state  it  is  left  for  about  twenty- 
ibur  hours,  when  it  will  be  found  to  have  become  fixed  at 
its  extended  length ;  it  is  then  wound  off  the  drum  or  reel, 
and  has  a  thread  of  silk  or  other  filament,  coiled  iqpirally  or 
platted  round  it,  by  the  operation  of  a  winding-on  or  a^i* 
ral  covering  machine,  or  platting  machine ;  these  threads 
are  merely  to  prevent  the  fihunent  of  India-rubber  from 
firaying  in  the  operation  of  weaving.    The  India-rubber 
threads,  so  prepared,  are  thAi  wound  upon  small  bobbinsy         1 
and  placed  in  the  loom,  to  form  part  of  the  warp-threada, 
and  are  woven  into  the  body  of  the.  fitbiic 

The  warp  for  each  breadth  of  fabric  may  be  constituted 
of  the  threads  firom  five  separate  bobbins,  as  shewn  in  the 
diagram,  fig.  10.  The  bobbin  a,  carries  the  India-rubber 
threads;  the  bobbins  b,  threads,  when  a  roimd  edge  is 
required  instead  of  a  plain  selvage;  the  bobbin  c,  carries 
the  warp,  from  which  the  raised  figure  is  produced;  the 
bobbin  d,  carries  the  warp-yamsi,  for  constituting  the  back 
of  the  fitbiic ;  and  the  bobbin  e,  those  portions  of  the  warp 
which  are  used  for  the  binders  to  assist  in  connecting  the 
whole  fabric  together,  when  interwoven  with  the  weft- 
threads.  These  bobbins  are  placed  on  a  stage  or  frame- 
work, at  the  back  of  the  loom,  and  the  several  portions  of 
the  warp  are  raised  and  depressed,  through  the  agency  of 
the  Jacquard  apparatus ;  or  the  same  may  be  done  by  a 
draw*boy,  or  any  other  suitable  means. 

The  operation  of  weaving  raised  figures,  without  the  aid 
of  tags  or  wires,  is  as  follows: — 

Pirst, — One-half,  that  is,  every  alternate  thread  of  the 
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warp»  for  tlie  back  of  the  fabric,  is  xaised  with  etery  altet- 
nate  thread  of  the  binder-warp ;  the  ahuttle  and  weft  then 
pass  through  the  sheds,  and  these  warps  descend  by  the 
motion  of  the  loom.  Second,*— The  same  half  of  the 
binder-warp  must  now  be  raised  with  ono'^half ;  that  is^  the 
alternate  threads  of  the  figure-warp,  or  that  portion  which 
may  be  neeessary  to  form  the  figure.  The  shuttle  and 
weft  again  pass  through  the  sheds,  and  the  warp  descends 
as  befi>re»  Third,-— The  other  or  remaining  half  of  the 
warp  of  the  back  and  binder-threads  now  rise ;  ihe  shuttle 
and  weft  pass  again,  and  the  warp  descends.  Fourth,-*^ 
The  same  half  of  figure-warp  as  described  second,  and  the 
binder-warp  as  third,  now  rise ;  the  shuttle  and  weft  pass 
through  the  sheds,  and  they  again  close.— This  completes 
one  loop  or  row  of  the  pattern. 

The  same  operation  goes  on,  with  this  difference : — The 
half  of  the  pattern-warp,  or  that  part  which  is  necessary 
ibr  the  figure,  that  has  been  laying  below,  now  performs 
the  same  number  of  rises,  and  with  the  same  lifts  lis  have 
been  made  by  the  ptevioui^  half  of  the  figure-warp.  This 
change,  from  one  to  the  oAer  half  of  the  figure-warp,  or 
that  part  which  is  necessary  to  the  figure,  takes  place  alter- 
nately with  the  other  warps  above  described,  until  the 
piece  b  woven. 

The  India-rubber  warp  rises  and  falls,  so  as  to  have  the 
weft  pass  under  and  over  it,  to  weave  it  between  the  two 
parts  constituting  the  top  or  face  of  the  work  and  its  back. 

The  edge-warp  and  bobbins  may  be  used  when  a  round 
or  fSuicy-edge  is  required,  or  be  dispensed  with  at  the  will 
of  the  weaver. 

The  web,  when  so  woven,  is  firm  and  compact,  the  India- 
rubber  threads  Ijring  in  lines  between  the  i^ont  and  back 
and  binding-threads,  the  figure-warp  lying  on  the  surface 
or  front,  and  fioating  or  lying  over  two  shoots  of  the  weft. 
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That  part  of  the  figare>warp,  not  required  for  the  pn>- 
duetioii  of  the  figure  on  the  face,  lies  between  the  front 
and  back,  with  the  India-rubber. 

Under  this  head  the  patentee  daima  weaving  with  India- 
rubber  and  other  itrandi,  so  as  to  produce  a  raised  figure^ 
by  the  simple  af^lication  of  heat  to  the  India-rubber  when 
so  woven,  in  order,  to  contract  the  &bric,  and  cause  it  to 
resemble  a  figured  fitbric,  similar  to  that  heretofore  woves 
upon  tags  or  wires,  and  which  is  suitable  fer  all  purposes 
of  coach-Iaoe  or  other  goods,  in  which  tags  or  wix^es  have 
been  used  in  weaving. — [InroUed  in  ike  RoU$  Gu^^ 
Qgice,  February,  18S90 

SpccilleatiMi  dnwn  by  Menn.  Newton  tn4  Sob. 


To  Edward  John  Carpenter,  of  Toft  Monks,  in  tie 
eowUy  iff  Norfolk,  a  Commander  in  the  Royal  Na^y, 
/or  improvements  in  tie  application  of  machinery  for 
assisting  vessels  inpetforming  certain  evolutions  upom 
the  water,  especially  tacking,  veering,  steering^  cwut^ 
ing,  or  winding,  and  backing  astern. — [Sealed  ISth 
June,  1840.]  . 

This  invention  may  be  divided  into  three  distinct  parts, 
consisting,  firsdj,  in  the  method  in  which  the  improved 
propelling  apparatus  is  affixed  and  adjusted,  for  propelling 
ships  or  vessels,  with  reference  to  the  use  of  sub-marine 
rotatory  propellers  on  the  quarter ;  secondly,  for  a  method 
of  applying  and  adjusting  the  improved  propelling  appa- 
ratus, so  as  to  turn  ships  or  vessels  about,  in  various  po- 
sitions, without  the  assistance  of  the  wind  or  rudder;  and 
thirdly,  for  a  method  of  affixing  and  applying  the  propelling 
apparatus  to  ships  or  vessels,  with  one  propeller  at  the 
stern. 
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In  Plate  XIV.,  figs.  1,  2^  3,  and  4,  represent  views  of 
the  blades  and  screwSi  which  form  the  sub*marine  quarter 
propeller.  They  may  be  constructed  either  of  metal  or 
wood,  or  any  other  suitable  material.  Their  strength  and 
surfaces  depend  upon  the  size  and  weight  of  the  vessel  to 
be  propelled. 

Figs.  1  and  S,  are  planes,  which  act  in  the  water  on  the 
principle  of  the  wedge  and  screw ;  figs.  3  and  4,  are  sec- 
tions of  screws,  which  act  in  the  water  on  the  principle  of 
that  power,  the  water  being  the  nut  or  resisting  medium, 
and  the  propeller  the  screw;  fig.  5,  represents  a  partial 
side  elevation  of  the  after  part  or  quarter  of  a  vessel,  with 
the  improved  apparatus,  adjusted  according  to  the  first 
part  of  this  invention;  fig.  6,  represents  the  stem  of  a 
vessel,  with  the  apparatus  aflized ;  and  fig.  7,  represents  a 
side  view  of  the  quarter  propellers,  and  the  regulator,  and 
stem-bearing,  on  an  enlarged  scale. 

The  spindles  t ,  t,  consist  of  moveable  axles,  which  pro- 
trade  through  the  vessel  on  both  quarters,  at  the  point  g, 
near  the  line  of  floatation,  below  the  load  water-line,  and 
above  the  keel,  between  the  mid-ship  section  and  the  stem- 
frame.  The  spindles  are  enclosed  by  metallic  cylinders  or 
other  proper  packing  A,  having  a  cup  and  socket  valve  and. 
stufiing-boz  at  one  or  both  ends ;  they  are  firmly  secured 
to  the  timbers  of  the  vessel,  by  means  of  iron  or  other 
fastenings. 

That  part  of  the  spindle  which  is  within  the  vessel,  is  to 
be  connected  to  a  steam-engine  or  first  mover,  by  means  of 
a  connecting-shaft,  excentric  rods,  bands,  or  other  con- 
venient mechanical  contrivances.  The  outer  part  of  the 
spindle  is  connected  with  the  propelling  shaft,  by  means  of 
an  universal  or  other  suitable  joint  or  junction/,  or  hinge, 
to  allow  the  propeller-shaft  to  be  detached  or  raised  con- 
veniently, e,  is  a  regulator,  and  consists  of  a  rod,  fur- 
nished with  a  rack  and  pinion  at  its  upper  end;  at  the 
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bottom  of  the  lod  ii  a  pendant  beaxing,  Uuaagli  iriiich  the 
pfopelling-ahaft  paases ;  and  thus,  by  tiiniing  the  pinkny 
the  shaft  and  prcqieUer  is  raised  and  lowered  as  circiiai- 
stances  may  leqoire;  or  the  regulator  may  be  fbnned  of 
a  chain  and  tadde,  if  thought  desiraUe. 

The  end  or  stem4>earing  c,  is  a  metal  arm,  bolted  fimidy 
into  the  timbers  of  the  vesself  so  that  it  is  capable  of 
resisting  the  force  of  heaTj  seas  against  the  propdler»  and 
also  of  being  easily  detached,  as  drcilmstances  may  require. 
Two  or  more  bearings  may  also  be  applied  in  this  way,  if 
required*  Theendsof  the  propeller-shaft  turn  in  the  bear- 
11^  at  6. 

The  second  part  of  the  inrention  is  shewn  at  fig.  8,  wbidi 
represents  the  cross  section  of  a  vesseL    a,  is  the  capstan; 

b,  a  beiilled  wheel,  fitted  upon  the  capstan,  for  the  pur- 
pose of  communicating  the  motire  power  to  the  propeOers; 

c,  e,  are  two  pinions  in  gear  with  the  huge  beyil-wheeL 
The  axle  of  the  pinions  is  connected  with  the  spindles 

d,  d.  Fig.  9,  represents  the  quarter  section  of  a  Yeasel, 
shewing  the  position  of  a  quarter  propdler  on  the  larboard 
Mde,  the  shaft  passing  out  bom  the  vessel,  at  an  angle  of 
sixty  degrees  with  the  line  of  the  keel  firom  the  stem.  The 
propeller  e,  is  supposed  to  be  entirely  immersed  and  con- 
fined in  its  position  by  means  of  a  stay,  and  other  parts  of 
the  apparatus,  as  seen  in  the  drawing.  The  shaft  rotates 
in  a  bearing  g^  and  it  can  be  raised  up  or  lowered  into  the 
water  by  means  of  a  topping-lift  or  tackle  A,  a  joint  s,  and 
a  hinged  bracket  k.  Mt^t  the  apparatus  has  been  coupled 
together,  and  connected  with  the  capstan,  it  is  only  neces- 
saiy  to  turn  the  capstan  round  by  power,  and  the  ship  or 
vessel's  head  will  move  round  in  an  oppomte  direction  to 
that  line  in  which  the  force  is  applied,  according  to  the 
position  of  the  propellers,  whether  one  or  both  are  used  in 
this  instance. 

The  third  part  of  this  invention  consists  in  the  manner 
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in  which  the  rudder  is  divided,  so  as  to  allow  the  shaft  of 
a  siugle  propeller  to  pass  through  it»  and  also  in  the  form 
of  the  yanes  or  blades  to  be  applied  to  this  shaft,  which 
are  shewn  at  figs.  10,  11,  12,  and  IS,  The  length  of  each 
vane  or  blade  a,  b,  being  more  than  twice  its  radius  c,  dm 
The  outer  segmental  b'ne  a,  b,  being  the  arc  of  a  circle,  of 
such  a  diameter,  that  every  part  of  it  will  be  equi-distant 
from  the  centre  of  the  shaft,  according  to  the  angle  at 
which  it  is  placed.  Two  of  these  blades  being  placed  an«> 
gularly  upon  the  shaft,  as  before  described,  in  reference  to 
the  quarter  propellers. 

Fig.  14,  is  a  side  view  of  a  vessel,  shewing  ihe  rudder 
divided  into  two  parts  e,  /,  with  the  jointed  propeller*shaft 
g,  h,  passing  through  it  This  shaft  is  supported  At  its 
extremitj  by  a  hinged  bearing  e,  as  before  described,  with 
a  regulator  or  topping-lift,  as  may  be  required  for  raising 
it  out  of  the  water.  The  upper  and  lower  division  of  the 
rudder  are  united  by  a  strong  iron  connecting^^pieoe  «,  k. 

The  patentee  claims  the  application  or  adaptation  of 
sob*marine  propellers^  in  the  manner  above  described,  in 
whatever  jdtoation  such  propellers  may  be  placed,  and  like? 
wise  the  peculiar  form  of  the  propellers,  shewn  in  the  draw- 
ings, in  whatever  way  they  may  be  used. — {InroUed  ai  ike 
Peity  Bag  Office,  December,  1840.] 

Specification  drawn  by  Metsn.  Newton  and  Son. 


To  Thomas  Fuller,  of  Safford,  in  the  county  of  Lan- 
caster, machine-maker,  for  certain  improvements  in 
machinery  or  apparatus,  for  combing  or  preparing 
wool  or  other  fibrous  substances, '^being  partly  a  com- 
munication. — [Sealed  8th  February,  1841.] 

These  improvements  in  machinery  or  apparatus  for  comb- 
ing or  preparing  wool  or  other  fibrous  substances,  apply  to 
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a  peculiar  kind  of  machine,  known  to  manu&ctiirers  as 
Piatt's  **  doable  circular  wool  combing  machine,**  for  which 
he  obtained  a  patent  in  1827*,  in  which  two  circular  combs 
are  employed,  their  axles  being  placed  obliquely  to  the 
horizon,  and  at  opposite  angles  to  each  other.  The  teeth, 
pins,  points,  or  (as  they  are  technically  termed)  broaches  of 
these  circular  combs,  are  described  in  his  specification  as 
placed  ''nearly  perpendicular,  or  at  right  angles  to  the 
plane  on  which  the  combs  are  intended  to  move  or  revolve  ;** 
that  is,  the  points  are  set  in  the  faces  of  the  circular  rims 
or  wheels,  in  positions  parallel  to  the  axle,  **  but  inclining 
a  little  inward.** 

Tlte  present  improvements  consist,  firstly,  in  setting  the 
teeth,  pins,  points,  or  broaches  of  the  circular  combs  in  the 
faces  of  the  comb-wheels,  in  positions  forming  acute  angles 
with  the  axis  of  these  wheels ;  and  secondly,  adapting 
drawing  rollers  to  the  machine,  in  such  positions  as  shall 
enable  them  to  draw  the  fibres  of  the  material,  under 
operation,  from  the  points  or  broaches  of  the  delivering 
comb-wheel,  with  better  effect  than  has  heretofore  been 
obtained  by  the  employment  of  the  old  machines. 

These  features  of  improvements  will  be  more  fully  un- 
derstood by  reference  to  the  drawings  in  Plate  XIII.,  in 
which  fig.  1,  represents  a  geometrical  elevation  of  the  side 
of  the  improved  machine ;  and  fig.  S,  an  end  elevation. 
Fig.  8,  is  a  transverse  section  of  one  of  the  circular  combs, 
taken  through  the  periphery  of  the  wheel  in  the  direction 
of  its  diameter,  and  through  one  of  its  hollow  arms;  the 
teeth,  pins,  points,  or  broaches,  beiog  inserted  through  the 
flange  or  rim  round  the  peripheiy ;  and,  in  this  example, 
four  ranges  of  points  are  shewn  fixed  side  by  side ;  but 
there  may  be  a  greater  or  less  number,  as  circumstances 
may  require. 

*  For  deKiiption  of  this  invention,  see  Vol.  VII.,  Second  Series  of  the 
London  Journal  of  Arts  and  Sciences,  p.  68. 
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The  framing  of  the  machinery  is  shewn  at  a,  a,  sup- 
porting,  in  pedestals  or  bearings,  the  hollow  steam-axles 
b,  bf  upon  which  are  mounted  the  hollow  circular  comb- 
wheels  or  rims  c,  e ;  into  the  rims  of  these  wheels,  the 
combs,  pins,  points,  or  broaches  d,  d,  are  inserted,  standing 
at  or  near  the  angle  of  15^  from  the  axis,  instead  of  being 
nearly  perpendicular,  or  at  right  angles  to  the  plane  on 
which  the  combs  are  intended  to  move  or  revolve,  as  here- 
tofore used.  The  driving  strap  pulleys^,  e,  are  fast  upon 
each  of  the  respective  axles  6,  b,  and  are  to  be  driven  at 
proper  intervals,  (as  hereafter  explained,)  by  means  of  the 
open  strapy,  and  crossed  strap  g,  in  order  that  the  circular 
comb-wheels  c,  e,  may  be  caused  to  revolve  in  opposite 
directions  when  performing  the  operation  of  combing.  It 
will  be  observed,  in  fig.  1,  that  these  driving  strapsy^  and  g^ 
are  represented  loose  upon  their  pulleys  e,  e,  and  the  ma- 
chinery is  supposed  to  be  in  a  state  of  rest. 

When  the  operation  of  combing  is  to  be  performed,  the 
wool  or  other  fibrous  substance  is  supplied  or  fed  on  to  the 
'  pins  of  the  comb-wheel  by  the  hands  of  the  operators,  who 

are  situated  at  the  ends  of  the  machine  under  the  framing; 
and  as  the  wool  is  placed  upon  the  teeth  of  the  comb- 
wheels  c,  c,  by  one  han(i.  of  the  workman,  the  rims  or 
i  wheels  are  gently  pulled  round  by  the  other  hand,  until 

I  the  combs  c,  c,  are  completely  charged  with  wool  all  round, 

I  when  the  swing  frames  h,  A,  with  their  tension  pullies  i,  t, 

I  are  thrown  over,  and  thus,  the  driving-straps  /*,  and  g,  are 

I  tightened  upon  their  respective  drums,  which  now  begin 

to  revolve  and  drive  the  circular  combs,  charged  with 
wool,  round  in  opposite  directions.  These  revolving  cir- 
cular combs  are  now  caused  slowly  to  approach  each  other, 
until  their  respective  rims  of  teeth  are  nearly  in  contact,  in 
order  to  comb  the  wool  effectually.  This  is  accomplished 
either  by  any  mechanical  arrangement,  in  connection  with 
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the  working  parts  of  the  apparatus  driving  the  worm  i,  or 
bj  the  hand  of  the  operator,  whichever  may  be  preferred. 
The  hand  lever  l,  /,  is  to  be  pulled  over  into  the  oppiMite 
position,  as  shewn  by  dotted  lines  in  fig.  1,  and  with  it  the 
toothed  quadrant  m,  m,  which,  by  depressing  the  crank  arm 
n,  and  connecting  rod  o,  o,  will  draw  the  parallel  motion 
p,  p,  into  the  contracted  position,  also  shewn  by  dotted 
lines  in  the  figure,  and  by  means  of  the  ccmnecting  arms 
jp,  q,  draw  the  two  comb  wheels  c,  c,  into  dose  contact,  as 
also  shewn  by  dots  in  this  figure. 

Thus,  it  will  be  observed,  that  all  the  above  described 
operations  of  ^e  machinery  are  exactly  the  same  as  those 
heretofore  employed  for  such  purposes,  and  that  the  [resent 
improvement  of  pbudng  the  teeth  d,  df  of  the  comb-wheels 
at  considerable  angles  to  the  axis  of  the  wheel,  causes  them 
to  assume  nearly  horizontal  positions,  where  the  peripheries 
of  the  comb-wheels  nearly  meet  in  passing  the  planes  of 
their  centres,  at  which  time,  by  this  improved  construction, 
the  operating  points  or  broaches,  in  both  wheels,  will  be 
brought  into  nearly  parallel  positions,  as  they  pass  each 
other,  and  cause  the  wool  to  be  evenly  combed  by  the 
points,  thereby  preventing  the  wool  from  being  torn, 
broken,  or  notled,  as  occurs  in  the  old  construction  of  ma^ 
chines,  where  the  points  pass  each  other  at  acute  angles* 

The  old  construction  of  circular  combing  machines,  is 
also  provided  with  an  apparatus  at  each  end,  for  the  pur- 
pose of  drawing  off  the  slivers  from  the  comb-wheels  after 
the  combing  operation  has  been  completed.  This  apparatus^ 
in  its  improved  position,  is  also  represented  in  the  drawings 
at  r,  r,  «,  «,  and  /,  / ;  that  upon  the  leftrhand  end  of  the 
machine,  in  fig.  1,  being  slidden  outwards  or  in  the  position 
it  would  assume  when  the  comb-wheels  are  revolving  during 
the  operation  of  combing ;  and  that  upon  the  right-hand 
end  of  the  machine  being  stidden  inwards  and  placed  in 
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contact  with  the  comb-wheel,  as  it  would  be  when  the 
combing  operation  has  ceased,  and  the  drawing  off  of  the 
sliver  is  to  be  performed. 

The  second  feature  of  improvement,  therefore,  is  the 
peculiar  adaptation  of  the  drawing-o£^  rollers  r,  r,  with  their 
endless  bands  ^,  «;  and  carriage  t,  /,  to  the  machinery,  in 
such  positions,  that  is,  at  angles  of  about  40^  to  the  horizon, 
as  shall  enable  them  to  draw  off  the  fibres  which  have  been 
t;ombed  from  the  pins  or  broaches  of  the  comb-wheel,  with 
much  better  effect  than  has  hitherto  been  attained  by  the 
old  machinery. 

The  pateiitee  daims,  firstly,  setting  the  teeth,  pins, 
points,  or  broaches  of  circular  combs  in  the  face  of  the 
comb-wheels,  in  positions  forming  acute  angles  with  the 
axis  of  these  wheels ;  and  secondly,  adapting  the  positions 
of  the  drawing  rollers  to  a  suitable  angle  for  drawing  off 
the  slivers  from  the  comb-wheels,  as  set  forth  and  ex- 
hibited in  the  drawings  attached. — [InroUed  in  the  Peiig 
Bag  Office^  August,  1841.] 

Speciikadon  drawn  by  Messrs.  Newton  and  Sob. 


To  John  Rock  Day,  of  Great  QueeH-street,  Lincoln'^' 
inn-fields^  in  the  county  of  Middlesex,  sadlers^  iron- 
monger,  for  certain  improvements  in  the  construction  rf 
collars  for  horses  and  other  draught  animals. — [Sealed 
6th  January>  1841.] 

^HESE  improvements  consist,  firstly,  in  the  adaptation  of  a 
peculiar  apparatus  for  fastening  the  junctions  of  collars^ 
which  expand  for  the  purpose  of  allowing  the  animal^s 
head  to  pass  through  vnthout  obstruction ;  and  secondly,  in 
attaching  two  ribs  of  wood  as  a  forewale  to  the  metal 
frame  of  the  collar,  in  place  of  the  ordinary  tube  of  leather 

2  Vi  it 
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stuffed  with  straw ;  and  thirdly,  in  the  peculiar  constroc- 
iton  of  arms  affixed  to  the  framing  of  the  collar,  instead  of 
the  draft  eye  of  the  ordinary  moveable  hamc  to  which  the 
tugs  of  the  traces  are  to  be  connected ;  by  means  of  which 
improvements,  the  necessity  for  the  ordinary  moveable 
hames  is  superseded,  and  the  collar  is  capable  of  being 
made  stronger  and  lighter ;  it  may  also  be  passed  over  the 
animal's  head,  without  being  inverted. 

In  Plate  XIV.,  fig.  1,  represents  a  front  view  of  the  im- 
proved collar,  (suited  for  a  gig  horse,)  when  open  or  ex- 
panded, as  about  to  be  passed  over  the  animal's  head. 

Fig.  2,  represents  the  back  part  of  the  metal  fraoiing, 
shewing  the  box  in  section,  in  which  the  sliding  bolt  and 
catch  act,  which  hold  the  sides  of  the  collar  together. 

The  metal  frame  a,  a,  a,  is  made  of  two  pieces  of  stout 
plate  iron.  These  pieces  are  connected  jat  top  by  a  joint 
pin  i,  on  which  they  are  allowed  to  open  or  expand. 

A  segment-formed  box  c,  c,  is  affixed  to  the  back  of  one 
of  the  side  frames  at  bottom,  as  shewn  in  fig.  S.  To  the 
other  side  frame  at  bottom,  a  curved  bolt  rf,  is  attached  by 
a  joint  pin  e.  This  curved  bolt  d,  slides  in  the  segment 
box  c,  having  an  enlargement  K)r  tooth  at  its  end,  which, 
when  the  collar  is  closed,  drops  into  an  opening  or  slot  in 
the  under  part  of  the  box,  and  is  there  held  fast,  and 
prevented  from  rising  out  of  the  slot  by  a  spring  boUyi 
Thus,  the  lower  parts  of  the  collar  are  firmly  locked 
together  upon  the  horse's  neck  when  in  use. 

In  order  to  remove  the  collar  from  the  horse's  neck,  a 
stud  gf  extending  from  the  spring  bolt  /,  must  be  drawn 
back,  which  will  release  the  end  of  the  curved  bolt,  and 
allow  its  tooth  to  rise  up  out  of  the  slot,  and  the  bolt  to 
be  drawn  back  in  the  box,  until  the  tooth  comes  against  a 
stop  A,  at  the  end  of  the  box,  which  prevents  the  collar 
being  furtber.expanded. 


I 
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The  ribs  of  wood  to  constitute  the  forewale  t,  i,  i,  of  the 
collar,  are  cut  out  to  the  proper  form  and  attached  to  the 
front  part  of  the  metal  frames  a,  a,  a,  by  screws ;  they  are 
then  covered  in  front  with  japaned  leather,  like  the  face 
of  the  collar,  or  may  be  finished  with  any  other  suitable 
material. 

The  arms,  by  which  the  traces  are  to  be  connected  to 
the  collar,  are  shewn  at  ky  k,  and  /,  I.  The  pieces  k,  k, 
form  extensions  from  the  metal  frames  a,  a;  they  are 
slightly  bent  to  the  curve  of  the  collar,  and  with  the  other 
parts  of  the  metal  frame,  are  enclosed  by  the  padding 
within  the  collar.  An  eye  near  the  end  of  each  arm  k, 
projects  through  the  sides  of  the  padding  of  the  collar,  for 
the  purpose  of  receiving  a  screw  pin  tn.  The  bracket  arms 
/,  If  are  firmly  attached  to  the  metal  frames  a,  a,  by  pins 
passed  through  small  holes  in  the  frames,  as  seen  at  ft,  », 
fig.  S;  but  extend  outside  of  the  collar,  as  shewn  in  fig.  1. 
The  outer  ends  of  these  bracket  arms  /,  are  formed  with  an 
eye  also,  to  receive  the  screw-pin  tn.  A  tug  or  eye-piece 
p,  attached  to  the  end  of  each  trace,  being  introduced 
between  these  arms  £,  and  /,  is  to  be  made  fast  thereto  by 
the  insertion  of  the  screw-pin  iti,  through  the  three  eyes  or 
openings,  by  which  means  the  horse  is  enabled  to  draw 
from  the  collar. 

When  the  collar  is  constructed  for  one  of  a  pair  of 
horses  for  a  carriage,  (having  a  pole  between  them,)  it  will 
be  necessary  to  attach  to  the  collar  a  contrivance  shewn  at 
fig.  S,  which  represents  the  back  part  of  the  metal  framing 
of  the  collar,  with  the  wooden  forewale,  the  box  and 
sliding  bolt,  and  bracket  arms,  as  before  described.  From 
the  lower  parts  of  the  metal  frames  a,  a,  bent  rods  r»  r, 
of  an  elliptical  form,  extend;  and  to  these  rods  a  piece  s, 
called  the  kidney  link,  is  appended,  with  the  ring  t,  for  the 
pole  chain.  This  piece  Sy  has  elliptical  eyes  «,  v,  at  its 
ends,  and  when  the  collar  is  to  be  expanded,  in  the  way 
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above  described,  the  kidney  link  is  turned  up,  and  the  rodlB. 
t,  r,  are  thereby  enabled  to  slide  apart  through  the  eyes  of 
the  kidney  link ;  but  when  the  collar  is  dosed,  as  in  fig.  S^ 
the  link  hangs  down,  and  assists  in  keeping  the  junctions 
of  the  collar  together  by  the  eyes  9,  9,  bearing  against 
shoulders  on  the  rods  r,  r. 

A  variation  in  the  construction  of  the  framing  of  the 
collar,  suited  to  cart  horses,  is  shewn  at  fig.  4* 

The  metal  firaming  a,  a,  a,  is  connected  by  a  joint  b, 
at  top,  and  is  open  at  bottom*  The  segment  box  is  shewn 
at  c,  ff,  exhibiting  the  curved  sliding  bolt  if,  working  within 
it«  Instead  of  the  spring  bolt^  which  confined  the  sliding 
bolt*  as  before  described,  a  lever/,  is  in  this  instance  em- 
ployed, which  turns  upon  a  pin  e^  fixed  in  the  frame. 
When  the  collar  is  closed,  the  lever/,  is  raised,  and  its  tail 
end  confined  by  a  pendant  link  jf,  the  nose  i,  of  the 
lever  being,  by  that  m^ans,  pressed  down  upon  the  bolt, 
so  as  to  confine  it,  and  lock  the  lower  parts  of  the  collar 
firmly  together.  But  when  the  collar  is  expanded,  the 
lever  is  released,  and  the  curved  sliding  bolt  allowed  to 
slide  along  in  the  segment  box,  until  arrested  by  a  stop. 
Fig.  5,  represents  the  lower  part  of  the  firaming  of  the  last 
described  figure,  as  it  would  appear  on  the  opposite  side. 
In  this  instance,  there  are  two  segment  boxes  c,  one 
fixed  on  each  side  of  the  frame,  and  there  are  also  two 
parallel  curved  sliding  bolts,  which  are  employed  for  the 
purpose  of  giving  additional  strength.  Sockets  ir,  k,  ex- 
tend firom  the  sides  of  the  frames,  to  which  the  tugs  for 
draft  are  to  be  attached  by  pins. 

The  patentee  claims,  firstly,  the  mode  of  attaching  and 
holding  the  opening  parts  of  an  expanding  collar,  by  means 
of  a  curved  sliding  bqlt,  acting  at  the  throat  part  of  the 
collar,  in  a  curved  socket,  the  curved  bolt  being  confined 
when  the  collar  is  closed,  by  a  spring,  bolt,  wedge,  catch* 
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or  lever,  made  to  act  upon  it  at  that  time;  secondly, 
attaching  wooden  ribs  to  the  metal  frames  of  the  collar  as 
forewales ;  and  thirdly,  the  novel  construction  of  arms  or 
brackets  affixed  to  the  metal  framing,  to  which  the  tugs  or 
traces  are  to  be  attached. — [InroUed  in  the  Petty  Bag 
Office,  Juty,  1841.] 

Spectfioation  drawn  by  Measn.  Newton  and  Son. 


To  Joseph  Leese,  Junior,  of  Manchester,  calico-printer, 
for  certain  improvements  in  the  art  of  printing  calicoes 
and  other  surfaces. — [Sealed  S4th  June,  1840.] 

These  improvements,  in  the  art  of  printing  calicoes  and 
other  surfaces,  consist,  firstly,  in  the  substitution  of  a  novel 
description  of  fiibric  or  material  to  be  employed  in  the  art 
of  printing,  instead  of  the  ordinary  blanket,  felt,  or  other 
lappings,  now  commonly  used  upon  printing  machines  and 
tables;  and  more  particularly  with  reference  to  printing 
calicoes,  muslins,  and  other  similar  woven  fabrics ;  secondly, 
ia  a  novel  arrangement  of  apparatus,  for  the  purpose  of 
printing  calicoes,  &c.,  with  blocks,  either  in  combination 
with  the  ordinary  cylinder  printing  machine,  or  separately ; 
thirdly,  in  a  novel  construction  of  mechanism,  to  be  applied 
to  the  ordinary  calico  printing  machine^  for  the  purpose  of 
(what  is  technically  called)  "rainbowing"  ccdours,  in  the 
cylinder  printing  machine,  instead  of  performing  such  opera- 
tion, separately,  by  hand*blocks,  as  heretofore ;  and  lastly, 
substituting  a  peculiarly  prepared  fabric,  to  be  used  in  cut- 
ting and  forming  printing  surfaces,  either  on  Uocks  or 
cylinders,  instead  of  employing  felt,  generally  used  for 
such  purpose. 

The  first  part  and  main  feature  of  this  invention,  is  as 
follows :— Instead  of  using  the  blanket,  felt,  or  other  ordi- 
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nary  bed  or  lappings,  in  cylinder  or  block-printing  ma- 
chines, or  on  printing  tables,  a  fabric,  composed  of  one, 
two,  or  more  thicknesses  or  folds  of  common  calico  or  other 
cloth,  is  used. 

Upon  and  between  these  folds  of  cloth,  thin  layers  or 
coverings  of  India-rubber  solution  are  spread.     The  d^^ree 
of  elasticity  in  thickness,  and  the  strength  of  the  &bricj 
may  be  varied  to  suit  the  purpose  for  which  it  is  intended 
to  be  used,  and  will,  of  course,  depend  upon  the  number  of 
layers  of  cloth  and   India-rubber,  so  combined,  and  also 
the  quality  of  the  fabrics  employed ;  as  for  instance, — ^if 
great  strength  and  considerable  elasticity  of  surface  is  de- 
sired, a  piece  of  stout  unbleached  calico  is  coated  with  In- 
dia-rubber, and  fold  laid  upon  fold,  alternately  with    the 
layer  of  India-rubber  solution,  until  the  required  substance 
is  attained.     Or  two  or  three  stout  pieces  of  calico,  or 
woollen  cloth,  or  cotton  and  woollen  combined,  may  be 
connected  by  the  solution  of  India-rubber  placed  between 
them,  Uiereby  producing  an  adhesion  to  each  odier,  as 
firmly  as  if  the  fabric  had  been  woven  in  one  piece.     This 
fabric  may  also  have  upon  its  surface  a  thick  layer  or  coat- 
ing of  India-rubber ;  and,  in  this  case,  die  whole  endless 
sheet  or  blanket,  when  once  united,  at  its  ends,  in  the 
printing  machine,  may  readily  be  washed,   without  the 
necessity  of  unstitching  and  removing  it  from  the  machine* 
The  advantages  of  the  employment  of  such  improved 
fabric  or  material,  in  place  of  the  ordinary  blanket  and  lap- 
pings, in  printing,  will  be  evident;  first,  from  the  great 
elasticity  of  the  surface  to  print  upon,  which  will  enable 
the  machine  to  bring  out,  or  produce  from,  a  very  much 
finer  engraving,  a  superior  impression  to  those  usually 
obtained ;  and  also  with  much  less  power  or  pressure  than 
is  commonly  required;    secondly,  this  fabric  has  greater 
strength  and  durability,  as  the  layers  of  India-rubber  save 
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the  wear  of  the  clothi  by  preventing  the  friction  resulting 
from  the  rubbing  of  threads^  one  against  another;  and 
lastly^  its  extreme  economy  or  cheapness^  compared  with 
the  usual  cost  of  blanketing. 

The  second  and  third  parts  of  the  improvements  will  be 
more  readily  understood  by  reference  to  Plate  XIY .   Fig.  1 , 
represents  a  side  elevation  of  an  arrangement  of  apparatus, 
constituting  a  machine  for  printing  calicoes,  &c.,  to  which 
the  above-described  material  or  lapping  is  particularly  ap- 
plicablci  owing  to  its  length  never  varying,  after  its  utmost 
tension  is  attained,  and  its  elasticity  being  in  its  thickness 
only ;  whereas  an  ordinary  blanket  or  lapping,  could  not 
be  effectively  employed  in  a  similar  arrangement  of  mecha- 
nism, from  its  liability  to  stretch,  and  thus  misplace  the 
print  and  prevent  the  possibility  of  fitting  the  pattern.     It 
consists  of  stout  side-frames  a,  a,  (their  distance  apart  being 
regulated  by  the  width  of  the  goods  to  be  printed,)  sup- 
porting two  cylinders   or  bowls  i,  i,  one  at  each  end; 
around  which  the   continuous  band  c,  c,  is  passed,  and 
which  may  then  be  drawn  to  its  required  tension,  by  means 
of  the  screw  d ;  the  printing  cloth  or  blanket  is  now  ready 
to  receive  the  cloth  to  be  printed,  which  may  enter  the 
machine  at  e,  extending  upwards,  as  si/,/;  a  series  of 
iron  arms  or  frames  gy  g,  extend  from  the  main  side-frames, 
and  are  provided  with  planed  mortices,  for  the  purpose  of 
guiding  the  printing-blocks  A,  A,  which  are  to  be  slidden 
backwards  and  forwards  in  them.     The  firames  g,  g,  also 
support  the  colour-boxes  i,  t,  and  the  rollers  k,  k,  around 
which  the  endless  sieve-cloths  /,  /,  are  passed. 

The  ends  of  the  printing-blocks  A,  A,  are  fast  to  the 
pinions  m,  m,  and  turn  in  one  end  of  the  slide  or  working- 
rods  II,  n ;  thus  it  will  be  seen,  that  as  these  rods  it,  are 
worked  or  slidden  forwards,  (either  by  the  hands  of  the 
printer,  or  by  any  suitable  mechanical  contrivance,)  the 
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pimoQ  «9  will,  bj  working  in  the  straight^rack  o,  o,  onder- 
neath,  tomoTer  the  printiiig*block  h,  and  cause  it  to  strike 
gainst  the  aiere-doth/^and  thus  be  furnished  with  colour; 
wha,  bj  the  rod  »,  being  drawn  badcwards,  the  printing- 
bkdc  will  "again  be  turned  oyer,  with  its  printing  sur&oe 
towards  the  doth  /,  /,  and  will  print  the  design  or  pattern 
upon  it. 

It  win  be  seen  in  the  drawing,  that  a  small  bed  or  table 
p,  p,  is  placed  under  the  furnishing  and  printing  cloths,  in 
order  to  prevent  any  mis-print  or  sudden  concussion  of  the 
block.  These  tables  are  furnished  each  with  a  back  or 
bed-afMing  9,  q,  and  have  projecting  pieces  at  their  ends,  for 
the  purpose  of  guiding  the  block  square  on  to  its  work,  and 
prevent  one  side  or  end  coming  first  in  contact  with  Uie 
cloth;  see  detached  plan  view,  fig.  2. 

The  improvement  in  *'  rainbowing  colours,"  by  wa^Kin^^ 
will  be  understood  by  reference  to  fig.  3,  which  is  a  vertical 
section,  taken  through  the  nuddle  of  the  machine,  tf,  a,  is 
the  firame  of  a  calico  cylinder  printing  machine,  supporting 
the  printing-bowl  b  ;^-c,  c,  is  a  common  sur&ice  printing- 
roller,  in  the  machine ;  and  d^  d,  is  a  stand  or  fiame^  sup- 
porting the  various  colour-boxes  e,  e.  Hie  endless  sieve- 
doth,  for  furnishing  the  colours,  is  shewn  at  /,  /,  t^tly 
distended  over  the  roUeis  g^  g. 

The  several  axes  s,  s,  1,  f,  are  supported  in  small  ad- 
justable pedestals;  upon  these  axles  are  mounted  discs  or 
rollers  J,  j^  j^  which,  as  they  revolve,  dip  into  the  colour* 
boxes,  and  being  furnished  with  pins  or  teeth,  they  thus 
take  up  the  colours  from  the  colour-boxes,  and  deposit 
them  upon  the  sieve-doth,  which  Aimishes  the  sur&ce 
printing-roller.  Each  of  the  colour-boxes  composing  one 
series,  contains  a  different  shade  of  the  same  colour,  and  the 
discs  or  rollers^,  are  so  placed,  that  the  various  shades,  when 
spread  on  the  sieve-cloth,  will  be  abreast  of  each  other ; 
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thus  *'the  rainbowing"  is  producedi  and  conveyed  to  the 
surface-FoUer*  These  discs  or  lollers  j,  are  composed  of 
wood,  furnished  with  copper  pins  or  wireSy  which  are  capaUe 
of  being  put  up  or  down,  in  order  to  regulate  the  quantity 
of  colour  to  be  transferred  from  the  colour-boxes  to  the 
sieve-cloth ;  by  the  travelling  motion  of  which  thjsy  are  re- 
spectively driven,  the  points  or  wires  being  in  contact 
therewith. 

Another  improvement,  more^  particularly  adapted  to 
paper  printing,  consists  in  winding  the  paper  or  fabric  to 
be  printed,  upon  the  bowl  of  the  printing  machine,  instead 
of  its  being  wound  on  a  roll,  and  then  drawing  it  through 
^'  die  machine  from  the  back.  The  bowl  of  the  machine 
'^  may  be  made  to  take  in  and  out,  so  that  there  may  be 
^^         more  than  one  in  use,  and  thus  delay  is  prevented. 

When  the  machine  is  to  be  set  to  work,  the  paper  or 
7^  cloth  is  wound  on  the  bowl,  and  the  rollers  are  set  up  to  it, 
si^  as  in  printing  in  the  ordinary  way;  the  only  diffidence 
e.  1  being,  that  the  diameter  of  the  bowl  decreasing,  as  the 
flif  paper  is  printed  off  it,  the  rollers  must  be  constantly  kept 
tf         up  to  it. 

'0!  The  last  improvement  consists  in  substituting  any  fabric 

kf  >         after  it  is  coated  on  one  side  with  India-rubber,  iov  the  hat- 
/,4         ting  or  felt  commonly  used  in  coating  printing*blocks,  and 
surface-roUers,  &c.    If  the  block  or  snr&ce  be  required  to 
^  work  a  very  heavy  solid  pattern,  the  whole  of  the  block 

Jjr  or  surfiuse  may  be  covered  with  the  prepared  cloth;  the 
iof  parts  not  intended  to  print  being  afterwards  cot  oat,  and 
}fit  if  necessary  the  edges  may  be  coppered,  where  the  blocks 
j(f         are  required  to  work  finely. 

j^  This  part  of  the  improvements  consists  also  in  placing  at 

^i  the  bottom  of  the  engraving  of  a  deeply-engraved  copper 
^i  cylinder  or  roller,  any  suitable  clotli  or  fabric,  previously 
y  prepared  with  a  coating  of  India*rubber  on  one  side ;  the 
0' 
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object  of  this  is  to  produce  an  even  solid  print,  and  also  to 
fumbh  a  good  supply  of  colour  to  the  piece,  the  roller 
being  engraved  sufficiently  deep  to  allow  the  doctor  to  pass 
over  the  surface  of  the  roller  without  touching  the  surface 
of  the  c\oth,—[InroUed  in  the  Petty  Bag  Office, 
ber,  1840.] 

Specification  dnwn  by  Menrs.  Newton  and  Son. 


To  John  Wilkie,  of  Nassau^treet,  Marylebane,  uphot- 
sterer,  a»<f  John  Charles  Schwieso,  of  George-street, 
St.  Paner€U,  musical  instrument  maker,  both  in  the 
county  qf  Middlesex  f  for  improvements  in  constructing 
elastic  seats  or  surfaces  of  furniture. — [Sealed  fod 
March,  1841.] 

These  improvements  consist  in  substituting  for  the  laths 
or  webbing,  that  at  present  compose  the  bearing  surfaces  of 
chairs,  bedsteads,  sofas,  and  other  similar  articles  of  furni- 
ture, metal  bars  or  latlis,  formed  in  parts,  connected  to- 
gether by  springs,  and  thus  producing  an  elastic  bearing 
surface. 

In  Plate  XIV.,  fig.  I,  is  a  cross  section  of  a  French 
bedstead,  and  fig.  2,  a  section  of  a  chair,  prorided  with  the 
improved  elastic  bearing  sur&ce ;  fig.  3,  is  a  plan  of  the 
under  side  of  one  of  the  laths,  shewing  more  clearly  the 
mode  of  connecting  the  parts  together. 

The  bars  or  laths  are  preferred  to  be  made  of  hoop-iron, 
and  are  composed  of  two  or  more  parts  a,  a,  connected 
together  by  springs,  the  outer  ends  of  the  laths  being  bent 
into  the  shape  of  a  hook  or  socket,  and  attached  to  rods  b, 
ft,  fiistehed  to  the  frame  of  the  chair  or  other  article.  The 
mode  of  connecting  the  different  parts  of  the  laths  together 
is  as  follows : — 

The  edges  of  the  parts  to  be  connected  are  bent  into  a 
flange,  through  which  the  ends  of  the  spindles  d,  d,  are 
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passed,  and  secured  by  pins  driven  through  them.  On  the 
other  end  of  each  spindle  (f >  is  a  nut  and  washer  e,  which 
causes  a  spiral  spring  c,  on  the  spindle,  to  press  against  a 
washer  in  contact  with  the  turned-down  end  of  the  lath  a, 
and  thus  the  bars  or  laths  are  pressed  closely  together ;  but 
when  any  weight  is  placed  on  the  bearing  surface,  the 
springs  yield,  and  the  laths  are  deflected  into  the  position 
shewn  by  dots,  in  fig.  1,  and  the  weight  being  removed,  the 
laths  return  to  their  original  position. 

The  elastic  bearing  sur&ces  are  covered  with  cushions, 
squabs,  or  mattrasses,  but  when  applied  to  seats  or  reclining 
chairs,  these  articles  are  stuffed  in  the  same  manner  as 
when  the  bearing  surface  was  made  of  webbing. 

The  patentees  claim  the  mode  of  making  elastic  surfaces 
of  furniture,  by  causing  each  bar  or  lath  to  be  composed  of 
parts,  connected  by  elastic  spring-joints,  as  herein  described. 
—[InroUed  in  the  Inrolment  Office,  September,  1841.] 


To  Joseph  Clisild  Daniell,  of  Tiverton  MiUs,  near 
Bath,  in  tfie  county  of  Somerset,  Gent.,  for  improve- 
ments in  the  manufacture  of  manure,  or  a  composition 
to  be  used  on  land  as  a  manure* — [Sealed  7th  October, 
1841.] 

These  improvements  consist  in  various  modes  of  preparing 
certain  substances,  in  order  to  render  them  fit  for  manuring 
land,  or  to  make  them  more  beneficial  as  manure  than  they 
would  otherwise  be. 

The  substances  are  divided  into  three  classes,  viz. :  First 
class, — Ligneous  matter,  such  as  the  stems,  branches,  or 
roots  of  trees,  shrubs,  woody  plants,  &c. ;  also  peat,  straw, 
weeds,  &c.  Second  class, — Bituminous  matter,  such  as 
mineral  coal,  asphaltum,  pitch  made  from  coal-tar,  vegetable 
pitch,  and  vegetable  and  mineral  resin,  &c.;  likewise  tar 
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or  other  soft;  semi-liquid,  oi  liquid  bituminous  matteTi, 
Third  clan, — Animal  matter,  such  as  the  substance  usually 
called  giavea,  bntchen'  o&l,  carrion  flesh  of  any  kind,  Sec ; 
and  also  those  kinds  of  fish  which  can  be  easily  procured  at 
a  sufficiently  low  rate  to  be  economically  used  as  manure. 

The  ligneous  matters  are  ground  into  powder,  by  any 
suitable  machinery;  or  they  (as  well  as  the  bituminous  and 
other  such  matters)  may  be  reduced  to  powder,  by  exposing 
them  to  the  action  of  caustic  lime. 

The  bituminous  and  resinous  matters,  if  sufficiently 
brittle,  are  in  like  manner  ground  into  a  fine  powder,  by 
machinery ;  but  in  case  tbey  are  of  an  adhesive  nature, 
such  as  aaphaltum,  pitch,  &c.,  a  small  quantity  of  dry  quick- 
lime, or  other  earthy  matter,  is  mixed  with  them,  to  keep 
them  "  &ee  and  loose,"  during  the  operation  of  grinding, 
and  prevent  them  from  adhering  to  the  machinery.  When 
the  bituminous  matters  are  in  a  soft,  semi>liquid,  or  liquid 
state,  they  are  converted,  by  dry  distilhition,  into  vapour, 
with  which  ligneous  or  other  suitable  matters,  such  as  tan- 
ners' ^nt  bark,  dyers*  spent  wood,  saw-dust,  malt-dust, 
bean-chaff,  ashes,  or  fine  earths,  are  impregnated,  in  order 
to  make  them  fit  for  nse  as  manure. 

The  sofl  bituminous  natter  may  be  reduced  to  a  state 
of  minute  division,  by  rendering  it  partly  soluble  in  water, 
through  the  agency  of  caustic  alkali ;  and  in  this  mixture 
the  ligneous  substances,  above  mentioned,  are  steeped. 

The  animal  matters  are  mixed  with  pulverized  ligneous 
or  bituminous  substances,  or  with  the  other  matters  before 
mentioned,  and  are  then  ground  into  a  fine  powder. 

The  mode  of  using  any  of  the  above  manures,  is  deposit- 
ing them  in  the  groiuid  with  the  seed,  by  means  of  a  dril- 
ling machine,  or  scattering  them  over  the  ground  by  what 
is  called  broad-casting. — [InroUed  m  tie  Inrt^ment  Office, 
April,  1842.] 


[    S51     ] 


To  Alexander  Stivens,  of  Manchester,  in  the  county 
of  Lancaster,  engineer,  for  certain  improvements  in 
machinery  or  apparatus,  to  be  used  as  an  umversal 
chuck,  for  turning  and  boring  purposes ;  which  said 
improvements  are  also  applicable  to  other  useful  pur- 
poses.— [Sealed  19th  November,  1840.] 

These  improvements  consist,  prinoipally,  in  a  novel  con- 
struction and  arrangement  of  mechanism,  constituting  an 
universal  chuck,  or  expanding  and  contracting  apparatus, 
to  be  used  in  lathes,  employed  for  turning  and  boring 
purposes. 

In  Plate  XIV.,  fig.  1,  is  a  view  of  the  back  of  the  chuck> 
with  the  outer  plate  or  cover  unscrewed  or  removed,  in  or- 
der to  expose  the  working  apparatus.  The  front  plate  of 
the  chuck  is  shewn  at  a,  a ; — c%  c,  c,  are  the  holding  or 
binding  nogs  or  dies,  attached  by  screws  d,  d,  d,  to  dove- 
tailed slide  pieces  e,  e,  e,  which  slide  in  the  radial  mortices 
f,f,f*  In  one  of  these  slide  pieces  e,  a  nut  is  formed,  in 
which  a  screw  g^  works,  having  a  journal  neck  or  bearing 
in  the  front  plate  a,  at  h,  so  that,  as  this  screw  is  turned 
by  a  key,  applied  at  i,  the  piece  ^,  will  be  slidden  to  and 
fro,  in  its  dove-tailed  mortice  f  These  pieces  e,  e,  e,  have 
each  a  straight  lever  or  hwcj,j,j,  attached  to  them,  by  the 
pins  or  screws  k,  k,  i\  the  other  ends  of  these  levers  being 
attached,  by  pins,  to  an  equilateral  triangular  lever  /,  I,  I, 
which  turns  loosely  on  the  central  boss  m,  m,  attached  to 
the  front  plate;  this  central  boss  may  be  either  fixed  or 
moveable,  according  as  the  chuck  is  to  be  used>  either  ex- 
centric  or  concentric ;  or  the  chuck  may  be  made  excentric 
by  merely  lengthening  or  shortening  one  or  two  of  the 
arms  or  levers^',  J. 

Now  it  will  be  seen,  that  by  this  peculiar  arrangement 
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of  leverage^  upon  turning  the  screw  g,  the  slide-pit 
e,  e,  e,  with  their  nogs  or  dies  c,  c,  c,  will  all  be  simul- 
taneously slidden  to  and  fro  in  their  mortices,  and  thus 
acquire  a  very  powerful  binding  or  holding  force.  Tlie 
front  plate  a,  a,  is  also  provided  with  radial  mortices  or 
slots  n,  »,  n,  to  secure  the  work  more  firmly,  and  also  to 
allow  the  chuck  to  be  used  as  an  ordinary  face-plate  fbr 
lathes,  should  occasion  require. 

Fig.  S,  shews  an  arrangement  of  thb  apparatus,  iu  whicli 
the  leverage  is  worked  by  means  of  a  worm  o,  and  wheel  j9>, 
instead  of  a  nut  and  screw,  the  worm-wheel  also  serving 
for  the  triangular  lever  L 

The  patentee  claims  the  peculiar  and  novel  arrangement 
and  construction  of  apparatus,  constituting  an  uniyersal 
chuck,  without  being  confined  to  the  precise  numbers, 
lengths,  or  dimensions  of  the  leverage  j,  j,  j,  and  I,  I,  ( 
working  upon  the  central  boss  m,  m;  which  apparatus  may 
also  be  applied  to  various  other  useful  purposes  and  ma- 
chines. As  a  brake  for  cranes,  or  locomotive  engine  and 
carriage  wheels,  the  arrangement  to  be  worked  in  a  similar 
manner  to  the  chuck ;  the  blocks  for  holding  or  binding,  to 
be  worked  with  rods  and  eyes,  instead  of  fitted  slides,  as 
in  a  chuck,  or  as  an  expanding  paddle-wheel  for  propelling 
steam  boats  and  other  vessels ;  the  expanding  motion,  in 
this  case,  having  a  greater  number  of  levers,  equal  to  the 
number  of  floats  on  the  paddle-wheel ;  or  as  an  expanding 
pulley,  used  in  machinery  for  spinning  cotton  and  other 
materials ;  or  as  a  contracting  motion,  for  bringing  forward 
any  number  of  dies  in  a  screwing  machine,  for  cutting 
bolts,  &c. ;  any,  or  all,  or  any  other  application,  of  which 
improved  expanding  and  contracting  apparatus,  he  also 
claims. — [Inrotted  in  the  Petty  Bag  Office^  May^  1841.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


[    353    ] 

To  John  Peter  BootHi  (^  Hatton  Garden^  feather  mer- 
chant, Jar  certain  improvements  in  the  manufacture  qf 
a  substance  or  compound  fabric,  which  will  be  appli^ 
cable  to  the  making  of  quiUs,  coverlets,  and  wadding, 
for  the  purposes  of  clothing  or  furniture. — [Sealed  1 1  th 
November,  1841.] 

This  invention  of  improvements  in  the  manufacture  of 

quilts,  coverlets,  and  wadding,  consists  in  the  application  of 

< 

down  thereto,  (in  the  manner  hereafter  described,)  which 
may  be  obtained  from  any  bird  or  animal ;  but  preference 
is  given  to  that  obtained  from  goose  feathers. 

After  the  down  has  been  properly  dressed  and  prepared, 
in  any  of  the  methods  usually  adopted  for  such  purposes, 
it  is  arranged  in  a  layer  of  convenient  thickness,  and  placed 
within  a  case  or  covering,  consisting  of  two  sheets,  of  any 
suitable  material.  When  the  down  is  properly  placed  and 
ariE^nged  in  this  covering,  it  is  retained  in  its  proper  situa^ 
tion,  by  stitching  or  quilting  the  case.  After  the  down 
is  properly  secured,  the  quilt,  coverlet,  or  wadding,  thus 
produced,  may  be  covered  with  any  ornamental  fabric,  such 
as  satin,  silk,  velvet,  chintz,  or  other  material,  according  to 
the  purpose  to  which  the  improved  wadding  is  intended  to 
be  applied. 

It  will  be  evident,  from  the  foregoing  description,  that 
this  invention  may  be  employed  for  every  purpose  in  which 
warmth  is  required ;  and  also,  as  before  mentioned,  it  may 
be  enclosed  within  an  ornamental  covering,  of  any  descrip-  - 
tion,  from  which  it  may  be  removed,  with  the  greatest 
fiicility,  without  at  all  injuring  either  the  quilt  or  wadding, 
or  the  ornamental  case  or  covering.  Another  advantage  is, 
that  by  securing  the  down  or  wadding,  in  an  inner  case,  it 
is  prevented  from  working  through  the  ornamental  covering. 

VOL.  XX.  S  8 


To  Nathaniel  Lloyd^  of  Manchester^  in  the  county  of 
Lancaster,  pattern  designer,  and  Henry  Rowbotham, 
of  the  same  place,  calico-printer,  for  their  invention  of 
certain  improvements  in  thickening  and  preparing 
colours  for  printing  calicoes  and  other  substances. — 
[Sealed  26th  January,  1841.] 

These  improvemenU  in  thickening  and  preparing  colours, 
for  printing  calicoes  and  other  substances,  consist  in  the 
employment  of  the  well-known  brown  sago  of  commerce, 
calcined  from  the  granulated  state  in  which  it  is  usually 
imported.  Sago,  reduced  to  flower,  and  whitened  by  the 
ordinary  means,  may  be  also  employed  for  the  same  par- 
poses  ;  but  the  plain  brown  sago,  just  as  imported,  calcined 
at  once  from  the  granulated  state,  is  much  preferred,  both 
for  economy  and  usefulness. 

The  calcined  brown  sago  merely  requires  to  be  mixed 
with  water,  and  brought  up  to  two  hundred  or  two  hundred 
and  twelve  Fahrenheit,  when  it  is  fit  for  use. 

The  patentees  claim  the  above-described  substitution  or 


I 


f 
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The  patentee  claims,  first,  the  application  of  goose-down, 
under  two  covers,  the  inner  cover  to  be  quilted  or  other- 
wise secured,  and  the  outer  or  ornamental  cover  stitched  or 
connected  to  the  inner,  in  any  convenient  manner,  for  the  I 
purpose  of  making  quilts,  coverlets,  or  other  simiLur  articles 
of  furniture,  as  above  described ;  and  secondly,  the  appli- 
cation of  down,  of  any  description,  to  be  applied  in  the 
manner  above  explained,  to  every  purpose  of  clothings, 
where  warmth  is  required,  as  an  improved  material  for,  or 
mode  of,  wadding  garments. — [^Inrolled  in  the  Rolls  Chapel 
Office,  May,  184«.] 

Bpecification  drawn  by  MeMrs.  Newton  and  Son. 
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use  of  sago,  calcined  from  the  granulated  state,  or  employed 
m  any  other  form,  for  the  purposes  of  thickening  and  pre- 
paring colours  for  printing,  in  place  of  the  gums  now  com- 
monly used.— X-'^''^''^^  *'^  '^  P^lly  Bag  Office^  Jtdy^ 
1841.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Peter  Bancroft,  of  Liverpool,  in  the  county  of 
Lancaster^  merchant,  and  John  Mac  Innes,  of  the 
same  place,  manufacturing  chemist,  for  their  invention 
of  an  improved  method  of  renovating  or  restoring 
animal  charcoal,  after  it  has  been  used  in  certain 
processes  or  manufactures,  to  which  charcoal  is  now 
generally  applied,  and  thereby  recovering  the  prO' 
perties  of  such,  and  rendering  it  again  fit  for  similar 
««e«.— [Sealed  31st  March,  1840.] 

This  improvement  consists  in  the  application  of  an  alkali, 
in  order  to  dissolve  and  carry  off  the  colouring  matter  and 
other  impurities  deposited  in  animal  charcoal,  after  having 
been  used  in  decolouring  syrups  and  other  fluids,  so  that 
the  animal  charcoal,  thus  purified  and  restored,  may  again 
be  employed  in  a  similar  process. 

The  following  is  the  operation  described,  with  reference 
to  the  process  of  whitening  and  purifying  sugar  syrups. 
The  spent  animal  charcoal  being  washed,  as  usual,  to 
remove  the  last  remaining  portions  of  the  syrup,  which  has 
been  operated  upon,  is  to  be  saturated  with  a  weak  solution 
of  caustic  potash  or  soda,  the  specific  gravity  of  which  may 
be  about  1.06,  more  or  less.  In  this  state  it  is  to  remain 
for  a  few  hours,  when  the  colouring  matter,  and  other  im- 
purities, in  the  charcoal,  will  be  dissolved  by  the  alkali. 

The  caustic  alkali  being  now  charged  with  the  colouring 
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nuUer,  &&,  is  to  be  ran  otthy  a  plug  or  tap,  placed  at  the 
bottom  of  the  reoel,  or  in  any  other  way  that  may  be  most 
convenieDt,  and  the  charcoal  washed  with  a  oontiiiizons 
supply  of  hot  water,  until  it  passes  off  colourless  and  free 
from  alkali,  which  may  be  ascertained  by  the  nae  of  tur- 
meric powder,  or  any  other  known  test. 

Although  caustic  potash  w  soda  are  e 
being  the  best  adapted  to  cleanse  the  chai 
or  liquid  ammonia  will  effect  the  same  pur 
in  so  rapid  or  perfect  a  manner. 

If  animal  charcoal,  in  a  granular  state,  i 
be  purified  and  renovated,  the  operation  c 
take  place  in  the  filter  or  vessel  whereii 
deposited,  thereby  preventing  the  trouble  i 
consequences  of  unpacking,  core  being  take 
is  free  from  any  material  upon  which  cai 
solvent  action.  But  if  fine  pulverized  at 
to  be  nmilarly  operated  upon,  it  must  b< 
ddence  and  decantation. 

It  will  also  be  evident,  that  the  manner 
be  readily  varied,  according  to  convenien< 
really  necessary,  is  a  thorough  washing  or 
the  alkali,  along  with  the  colouring  matt 
purity  dissolved  by  it.  The  alkali,  after  1 
employed,  may  be  partJally  recovered,  by 
dryness)  of  the  dark  brown  Uxinium  dischai 
.of  the  residuum. 

The  patentees  cl^m  recovering  or  ret 
perties  of  animal  charcoal,  and  rendering 
by  the  employment  of  an  alkali,  to  dissol' 
matter  or  other  impurities  which  may  h 
deposited  therein,  so  that  they  may  be  leadi 
by  the  application  of  hot  water. — [^Inroli 
Bag  Office,  September,  1840.] 

SpAciilckUoD  dimwD  by  Menrs.  Newton  and  San. 


[    857    ] 


To  Anthony  Todd  Thomson,  of  Hinde-streeif  Man^ 
ehesier-^quaref  in  the  county  of  Middlesex,  Doctor  of 
Medicine,  for  an  improved  method  of  manufacturing 
calomel  and  corrosive  euWmate. — [Sealed  8th  March, 
1841.] 

This  invention  consista  in  combinjuig  chlorine,  in  the  state 
of  gaS|  with  the  vapour  of  mercury,  in  such  a  manner,  and- 
in  such  proportions,  as  shall .  form  corrosive  sublimate,  or 
bichloride  of  mercury  and  calomel. 

The  process  is  as  follows: — A  glass,  earthenware,  or 
other  suitable  vessel,  provided  vnth  openings  at  both  ends, 
is  mounted  in  brick-work,  or  in  any  other  convenient  man- 
ner, and  exposed  to  the  action  of  an  open  fire  beneath.  A 
certain  quantity  of  mercury  or  quicksilver  is  placed  in  this 
vessel,  and  the  temperature  raised  to  between  850  and  660 
degrees  of  Fahrenheit,  by  means  of  the  fire. 

One  end  of  the  glass  or  earthenware  vessel  conununi- 
cates  with  an  alembic,  such  as  is  generally  used  for  gene- 
rating chlorine  gas,  and  the  other  end  is  connected  with  a 
large  chamber,  made  perfectly  air-tight,  to  prevent  the 
escape  of  any  of  the  gases. 

In  order  to  produce  the  chlorine  gas,  the  alembic  is 
charged  with  a  mixture  of  common  salt,  binoxide  of  man- 
ganese, and  sulphuric  acid. .  The  chlorine  gas,  as  it  is 
generated,  passes  from  the  alembic  through  the  bent  tube 
into  the  glass  or  earthenware  vessel,  which  contains  the 
mercury  or  quicksilver,  where  it  combines  with  the  vapour 
of  the  mercury  generated,  by  raising  its  temperature  to 
S50  degrees  of  Fahrenheit,  and  above. 

This  combination  of  the  two  gases  forms  either  corrosive 
sublimate  or  calomel,  according  to  the  quantity  of  chlorine 
gas  employed.     The  product  is  found  at  the  bottom  of  the 
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air-tight  reaseU  from  whence  it  may  be  taken  after  "Che 
operation  ia  completed. 

The  patentee  daima  the  direct  combination  of  tlie  gai^, 
called  chlorine,  with  the  metal  called  mercury  or  quick- 
tilyer,  either  in  a  state  of  vapour  or  otherwiae,  ao  as  to 
form  the  compounds  called  corrosiTe  sublimate  and  calosnel, 
according  to  the  proportions  in  which  the  said  vapoius  cm: 
materials  are  combined.— *[/ttrofiM  in  ike  Pettjf  Bag  QffSae, 
SepUmber,  1841.] 

Sptciflotion  dnwn  by  MMin.  Newton  uid  Smi. 


To  Richard  Lawrence  Sturtbvant,  of  Churek-^ireef, 
Bethnat-greeHf  soap  nntmifaeturer,  for  certain  improve- 
menis  in  the  mantffacture  of  soap. — [Sealed  8th  March^ 
1841.] 


This  invention  consists  in  making  hard  soap,  at  a 
operation^  (without  separating  the  lees,)  by  the  use  of 
cocoa^ttt  oil,  palm  oil,  tallow  oQ,  potash  lees»  and  the 
muriates  of  soda  and  potash ;  and  also  in  a  mode  of  de> 
priving  cocoa-nut  oil  of  its  rancid  and  unpleasant  smell. 

The  white  soap,  made  according  to  these  improvements, 
is  composed  of  2072  lbs.  of  cocoa-iiut  oil,  168  lbs.  of  olive 
or  other  sweet  oil  or  tallow,  84  lbs.  of  muriate  of  soda  or 
potash,  875  gallons  of  soda  lees,  of  the  strength  of  S4^  of 
Beaume's  hydrometer,  (which  is  used  at  a  temperature  of 
699  Fahr.,)  and  60  gallons  of  potash  lees,  of  the  strength  of 
30^.     The  cocoa-nut  and  olive  oil  are  first  heated  in  the 
soap-paUf  and  10  gallons  of  soda  lees  being  added,  the  mix- 
ture is  caused  to  boil ;  after  which  another  10  gallons  of 
soda  lees  are  added,  and  this  addition  is  repeated  at  inter- 
vals, until  the  whole  of  the  soda  lees  have  been  introduced 
into  the  pm,  the  contents  of  which  are  kept  at  the  boiling 
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point.  When  tl^s  mixture  has  boiled  for  half  an  hour^  the 
potash  lees  are  added  to  it«  in  the  same  manner  as  the  soda 
lees,  and  the  boiling  is  continued  for  about  ten  minutes. 
The  muriate  of  soda  or  potash  is  now  sprinkled  slowly  over 
its  surfiMsei  and  after  it  has  boiled  for  half  an  hour  longer^ 
the  fire  or  steam  (by  which  the  soap-pan  is  heated)  is  with- 
drawn,  and  the  soap  allowed  to  cool;  it  is  afterwards 
finished  in  the  usual  way. 

In  the  manu&cture  of  hard  soap  fi>r  fulling^  or  other 
purposes,  no  muriate  of  soda  or  potash  is  employed.  The 
ingredients  used  are  179^  lbs.  of  cocoa-nut  oil,  336  lbs.  of 
tallow,  S24  lbs.  of  olive  oil,  112  lbs.  of  rape  oil  or  palm  oil, 
deprived  of  its  colour,  400  gallons  of  soda  lees,  of  the 
strength  of  25^,  and  80  gallons  of  potash  lees,  of  the 
strength  of  SOP,  The  soap  thus  made,  is  boiled  up  with 
2240  lbs.  of  common  curd  soap,  and  when  cool  it  is  finished 
in  the  ordinary  way. 

Cocoa-nut  oil  is  deprived  of  its  unpleasant  smell  by 
boiling  it  in  a  wooden  vessel,  by  the  aid  of  steam,  with 
sulphuric  and  muriatic  acids,  in  the  proportions  of  6  lbs.  of 
sulphuric,  and  12  lbs.  of  muriatic  acid,  to  every  ton  of  oil ; 
or  it  may  be  purified  by  boiling  in  an  iron  pan,  through 
the  agency  of  dry  heat. 

The  patentee  claims,  Firstly, — The  making  of  hard  soap, 
at  a  single  operation,  without  separating  the  lees. 

Secondly, — The  use  of  cocoa-nut  oil,  in  conjunction  with 
other  materials,  in  the  manner,  and  for  the  purposes 
described. 

Thirdly, — The  mode  of  depriving  cocoa-nut  oil  of  its 
rancid  and  unpleasant  odour,  by  the  processes  described. 

Fourthly, — The  use  of  potash  lees,  for  the  purpose  of 
improving  the  quality  and  appearance,  and  giving  a  greater 
tenacity  to  soap. 
Fifthly, — The  use  of  muriate  of  soda  or  muriate  of  {>ot- 
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ash,  for  the  purposes  of  gmog  greater  tenacity  and  lisrd- 
Desi  to  soap. 

SixtUj, — The  ascertainment,  with  greater  fiudlity  ^^ 
aocoiacy,  of  the  quantities  and  proportions  of  alkaline  lees^ 
requisite  to  be  used  with  the  other  ingredients  in  the  ma- 
nu£ictare  of  soap. 

SeYenthljy — ^The  mode  of  making  a  fulling  soap,  or  soap 
for  manufacturing  purposes,  in  the  manner  described* — 
lliroUed  mthcPeiiy  Bag  OJbse^  September,  1841.] 


To  JoHH  Lambert,  qfCaveniry^reet,  St.  J<imes*s,  wiiAiM 
the  Liberty  of  Westmimter,  Gent.^  for  certain 
propements  in  the  tmanufacture  of  soap, — beimg  a 
mumieatioM.— [Sealed  15th  July,  1840.] 

This  inyention  consists  in  the  production  of  a  paste,  which 
is  to  be  mixed  with  soap,  for  the  purpose  of  enablingr  it  to 
be  sold  cheaper. 

The  paste  is  composed  of  bones,  which  are  broken  into 
small  pieces,  and  allowed  to  remain  for  two  or  three  weds 
in  caustic  alkaline  lees,  until  they  are  reduced  to  the  con- 
sistence of  kitchen*8tuff ;  this  paste  is  then  passed  between 
three  pairs  of  weighted  rollers,  and  after  being  heated  by 
steam,  is  stirred  into  the  soap,  when  it  is  fit  for  framing ; 
the  proportion  of  paste,  mixed  with  the  soap,  depends  upon 
the  required  quality .  of  the  latter. 

To  improve  the  quality  of  the  paste,  10  lbs.  of  tallow, 
and  10  lbs.  of  caustic  alkaline  lees,  are  added  to  each  100  lbs. 
of  paste. — [Inrotted  in  the  Petty  Bag  Ofice^  January^ 
1841.] 
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To  Thomas  Ridowat  Bkidsov^  of  the  Township  of  Great  Bolton^ 
in  the  parish  of  Bollon^le-Moorst  in  the  county  of  Lancaster^ 
bleacher,  for  certain  improvements  in  machinery  or  apparatus 
to  be  used  in  the  operation  of  drying  cotton,  linen,  and  other 
similar  manufactured  goods. --{Seaied  10th  June,  1834] 

This  invention  consists  in  improved  machinery  (similar,  in  many 
respects,  to  Mr.  William  Southworth's  patent  stove  machinery*,) 
for  hanging  or  suspending  damp  or  wet  calicoes,  &c.,  on  a  series 
of  rails,  in  a  stove  or  drying-house,  in  order  to  dry  the  same ; 
which  machinery  also  removes  the  calicoes,  &c.,  from  the  rails, 
uder  they  have  been  dried. 

The  drying-house  is  similar  to  that  used  with  Mr.  Southworth's 
machinery,  the  drying  rails  being  arranged  near  the  upper  part  of 
.  it,  in  a  horizontal  row,  at  equal  distances  from  each  other.  A 
carriage,  containing  the  machinery,  and  mounted  on  four  wheels, 
travels  on  guides,  from  one  end  of  the  drying-house  to  the  other, 
being  moved  forwards,  at  intervals,  through  a  space  equal  to  the 
distance  between  the  centre  of  one  drying-rail  and  the  centre  of 
the  next,  by  the  attendant  turning  a  handle,  and  thereby  commu- 
nicating motion,  through  a  set  of  toothed  wheels,  to  a  large 
toothed  wheel,  on  each  of  the  hind  wheels  of  the  carriage. 

The  foremost  end  of  the  carriage  carries  three  rollers,  on  which 
the  wet  cloth  is  wound  ;  and  in  the  centre  of  the  carriage  a  large 
drum  is  mounted,  the  cloths  passing  over  it,  as  they  are  lowered 
down  to,  or  raised  up  from,  the  drying  rails.  On  the  hind  end 
of  the  carriage  is  the  gearing,  (actuated  by  manual  labour,)  by 
which  motion  is  communicated  to  the  different  parts  of  the  ma- 
chinery ;  and  at  each  side  of  this  end  of  the  carriage  is  the  appa- 
ratus, by  which  the  length  of  each  fold  of  the  cloth,  between  the 
drying-rails,  is  regulated  ; — it  is  shewn  partly  in  section  in  Plate 
X v.,  and  consists  of  a  hanging  carrier  a,  suspended  from  a  ver- 
tical stud  5,  on  which  it  is  capable  of  swivelling  or  turning.  On 
the  top  of  the  carrier  is  a  horizontal  bevil  toothed  wheel  c,  taking 
into  a  bevil  pinion  d,  on  the  shafl  e ;  by  causing  which  shafl  to 
revolve,  the  requisite  swivelling  motions  are  communicated  to  the 
carrier.  In  each  of  these  carriers  a  double-grooved  pulley  f  is 
mounted,  the  diameter  of  which,  added  to  one  thickness  of  the 
rope  that  passes  round  it,  is  equal  to  the  distance  between  the 
centres  of  the  drying-rails ;  and  motion  is  communicated  to  the 

*  For  Specification  of  this  Patent,  see  the  London  Journal  of  Arts  and 
Sciences,  Vol.  8,  First  Series,  p.  298. 
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pulley  /,  by  the  spur-pioion  g,  taking  into  the  roiir-piniaii  A,  or 
f,  on  the  end  of  the  spindle^',  of  the  pulley.  When  the  carrier 
awivels  on  its  stud,  the  pinion  g,  is  raised  out  of  the  teeth  of  the 
pinion  which  it  is  driving,  in  order  that  the  latter  may  follow  die 
movement  of  the  carrier,  and  be  replaced  by  the  pinion  on  die 
opposite  end  of  the  spindle  j ;  and  when  that  change  haa  been 
effected,  die  pinion  ^,  is  again  lowered. 

kf  and  /,  are  two  ascending  and  descending  revolving  roDen, 
the  axes  of  which  turn  in  bearings  in  the  lower  ends  of  four  rods 
fit,  connected  to  the  horisontal  6xed  staves  n,  and  o ;  these  staves 
have  a  small  puUey  9,  carried  by  a  swivel  p,  round  which  pulley 
and  round  the  pulley/,  the  endless  rope  r,  passes. 

The  mode  of  operating  with  this  machine  is  as  follows : — The 
calicoes,  &c.,  having  been  wound,  in  a  wet  state,  on  the  three 
rollers  before  mentioned,  their  ends  are  carried  over  the  lai^ 
drum ;  and  after  passing  underneath  that  revolving  roller,  whidi 
is  at  iu  highest  position  a  litde  above  the  di7ing-rails,  (the  other 
roller  being  at  its  lowest  position,  which  is  the  depth  that  the 
fold  of  the  clodi  is  to  descend  to,)  are  fastened  to  the  first  drjring^ 
rail  by  hooks.  The  cloth  being  thus  fastened,  the  attendant 
communicates  a  revolving  motion  to  the  large  drum,  thereby 
drawing  the  wet  cloths  off  the  rollers,  and  delivering  them  on  to 
the  drying-rails. 

As  the  cloths  descend  between  the  first  and  second  drying- 
rails,  the  upper  revolving-roller  descends  also,  by  reason  of  the 
revolution  of  the  pulleys  /;  and  as  its  descent  is  slightly  quicker 
than  that  of  the  cloth,  it  exerts  a  gentle  pressure  on  the  bottom 
of  the  loop  of  cloth.  When  the  loop  of  cloth  has  attained  die 
desired  length,  the  roUer,  just  mentioned,  resting  at  the  bottom 
of  it,  the  other  roller  will  be  in  its  highest  position,  a  little  above 
the  drying-rails ;  the  machine  is  then  advanced  a  distance  equal 
to  the  space  between  two  of  these  rails,  and  motion  being,  at  the 
same  time,  communicated  to  the  shaft  «,  the  hanging-carriers* 
with  their  appendages,  are  caused  to  swivel  on  their  vertical 
studs  half  a  revolution,  whereby,  and  by  the  progression  of  the 
carriage,  the  upper  revolving-roller  is  moved  from  its  positioD, 
over  the  space  in  advance  of  the  first  drying-rail,  to  a  position 
above  the  space  between  the  second  and  third  rails ;  die  above 
operation  is  then  repeated,  until  the  whole  of  the  cloths  are  hung 
on  the  drying-rails. 

In  order  to  take  up  the  cloths  when  they  are  dry,  the  three 
rollers,  on  which  they  are  to  be  wound,  are  placed  in  contact 
with  the  large  drum,  (being  at  the  same  time  capable  of  receding 
from  it  as  they  increase  in  diameter,)  and  the  ends  of  the  cloths 
are  attached  to  them.  The  drum  is  now  turned  in  the  contrary 
direction  to  that  in  which  it  was  turned  when  delivering  the  wet 
cloth,  and  the  three  rollers,  receiving  motion  from  it,  wind  up 
the  cloth.     The  pinion  g,  is  kept  raised  during  the  <^ratioB  of 
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mrindiDg  up  the  dried  cloth,  so  that  the  revolving  rollers  and 
fixed  staves  are  caused  to  ascend  and  descend,  merely  by  the 
taking  up  of  the  cloth,  (the  hanging  carriers  swivelling,  every 
time  that  either  roller  reaches  its  highest  position,)  and  by  their 
weight,  resting  at  the  bottom  of  the  ascending  loops,  that  tension 
is  given  to  the  cloth  which  is  requisite  in  the  operation  of  taking- 
up. — \Inrolkd  in  the  InrolmerU  Office^  December^  1834.] 


To  John  Barton,  o^  Pro9idencg''r<m,  Finsbury,  engineer,  and 
Samuel  Nte  ami  Joseph  Nye,  both  of  Si.  Andrew**  road, 
Souihwark,  m  the  county  of  Surrey ^  mechanics,  for  improve^ 
ments  in  the  construction  mid  application  of  pumpSf  and  ma" 
chinery  for  raising  fluids^  and  other  purposes. — [Sealed  1st 
July,  1834.] 

The  first  improvement  consists  in  placing  four  valves  inside  a 
single-barrelled  pump,  in  order  to  render  the  same  double- 
acting. 

In  Plate  XV.,  is  shewn  a  transverse  vertical  section  of  a 
single-barrelled  pump,  constructed  according  to  these  improve- 
ments, a,  is  the  ordinary  barrel  of  the  pump,  divided  into  two 
parts  6,  and  c,  by  the  partition  c£,  in  which  the  inductive  valve  e, 
to  the  upper  part,  is  mounted,  f,  is  the  suction  pipe ;  g^  the 
eduction  pipe ;  and  h,  the  piston.  The  lower  part  c,  of  the 
barrel,  contains  the  box  or  diamber  t,  (provided  with  the  in- 
ductive valve  J,  and  eduction  valve  ^,)  which  communicates  with 
the  upper  part  of  the  barrel  by  the  trunk  or  channel  /,  and  with 
the  eduction  pipe  g^  by  the  pipe  m.  n,  is  the  eduction  valve  to 
the  upper  part  of  the  barrel,  opening  into  the  eduction  pipe  g. 

The  action  of  this  pump  is  as  follows,  the  piston  being  in 
its  highest  position  at  the  commencement  of  the  pumping : — 

The  descent  of  the  piston  causes  the  water,  as  it  enters  the  part 
c,  of  the  barrel,  through  the  pipey*,  to  pass  through  the  valve  j, 
into  the  chamber  t,  and  rise  up  the  trunk  / ;  and  by  its  ascent,  the 
water  within  the  trunk  t,  and  lower  part  of  the  chamber  t,  is 
forced  through  the  valve  ^,  and  pipe  m,  into  the  eduction  pipe  g. 
By  this  movement,  also,  the  water,  which  rushes  into  the  lower 
part  c,  of  the  barrel,  through  the  pipe/,  in  one  continued  stream, 
is  caused  to  pass  through  the  valve  e,  into  the  upper  part  of  the 
barrel,  from  whence  it  is  forced  through  the  valve  n,  into  the 
eduction  pipe,  by  the  descent  of  the  piston ;  thus,  a  continuous 
stream  of  water  will  flow  from  the  eduction  pipe  of  the  pump. 

The  second  improvement  is  applied  to  a  single  acting  pump,  or 
a  syringe  for  a  stomach  pump,  and  consists  in  placing  the  eduction 
valve  in  the  branch  or  eduction  pipe,  instead  of  inside  the  pump 
barrel. 
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The  third  improvement  relates  to  the  apparatus  for 
tng  injections,  &c.,  and  for  other  purposes,  and  consists  in  placu^ 
the  syringe  or  pump  within  the  vessel  containing  the  fluid  to  be 
administered,  so  that  the  space  required  for  the  whole  instrument, 
will  be  only  that  which  is  occupied  by  the  outer  vessel  itselC 

The  fourth  improvement  consists  in  constructing  the  edoctioB 
tubes  of  syringes  or  stomach  pumps,  with  universal  joints,  by 
which  means  metallic  tubes  may  be  used,  and  still  offer  sufBcieDt 
movement  to  adapt  them  to  the  different  positions  required. 

The  fiflh  improvement  relates  to  a  mode  of  lubricating  die 
bearings  of  macninery,  by  means  of  a  small  vessel  partly  filled 
with  oil,  in  the  bottom  of  which  an  upright  tube  is  inserted*  its 
upper  end  standing  above  the  level  of  the  oil,  and  the  oil  h 
supplied  to  the  bearings  by  a  series  of  woollen  threads,  vriii^ 
ascend  from  the  oil  to  the  top  of  the  tube,  and  then  descend 
through  the  tube  to  the  bearings.  The  improvement  consists  ia 
attaching  the  upper  ends  of  the  threads  to  a  float,  from  whidi  a 
short  tube  rises,  enclosing  the  tube  before-mentioned ;  and  as  the 
threads  must  pass  over  dbe  upper  edge  of  the  short  tube,  befove 
they  can  descend  the  other  tube,  the  shorter  leg  of  the  syphon 
formed  by  the  threads,  will  always  be  the  same  length. — {Inrfdled 
in  the  Inrolment  Office,  January y  1835.] 


To  William  Hiogins,  of  Manchester^  in  the  county  of  Lancaster, 

machine  maker,  for  certain  improvements  in  machinery  used  for 

making  twisted  rooings  and  yams  of  cotton,  flax,  silk^  wotU, 

and  other  flbrous  substances,  —  communicated  by  a    certain 

foreigner,  residing  abroad — [Sealed  July  7th,  1834.3 

The  first  parf  of  this  invention  consists  in  an  improved  spindle 
and  flyer,  by  which  the  requisite  differential  or  taking-up  naotion 
for  winding  on  the  yam  can  be  communicated  to  the  bobbins  or 
tubes,  in  roving  and  spinning  machines,  where  the  bobbins  revolve 
on  the  axes  of  the  twisting  spindles,  thereby  rendering  unneces- 
sary the  mechanism  usually  employed  for  that  purpose. 

A  drawing  of  the  improved  spindle  and  flyer  is  shewn  in 
Plate  XV.  a,  is  the  spindle,  turning  at  its  lower  end  in  a  step, 
and  at  it  its  upper  end  in  the  swivel  bush  b,  carried  by  the  forks 
c,  attached  to  the  front  roller ;  d,  is  the  bobbin  or  tube ;  and  e, 
a  pulley,  fixed  on  the  spindle  a,  round  which  a  revolving  endless 
band  passes  to  communicate  motion  to  the  spindle.  Through 
the  pulley  e,  two  mortices  are  cut  to  allow  the  perpendicular 
arms/,  and  g,  to  pass ;  the  arm/,  is  hinged  to  the  under  side  of 
the  pulley  e,  and  is  formed  at  its  lower  end  of  lance  wood,  its 
upper  end  being  made  of  metal,  so  as  slightly  to  overbalance  the 
lower  end,  (which  winds  the  yarn  on  the  bobbin,)  and  keep  it  in 
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contact  with  the  bobbin  d.   The  arm  g,  is  a  steel  spindle,  having  at 

its  lower  end,  a  small  fluted  wooden  cylinder  A,  and  at  its  upper 

end,  a  toothed  wheel  i,  which  takes  into  a  pinion  7,  formed  on  the 

lower  end  of  the  swivel  bush  6.     This  spindle  passes  through 

and  revolves  in  a  socket  A;,  hinged  to  the  upper  side  of  the 

pulley  €i — and  the  lower  part  of  die  socket  being  attached  by  a 

spiral  spring  /,  to  the  spindle  a,  the  cylinder  A,  will  be  always 

kept  in  contact  with  the  bobbin.     By  this  means,  the  arm  g,  will 

not  only  accompany  the  spindle  a,  in  its  revolution,  but  by  reason 

of  its  wheel  t,  taking  into  the  stationary  pinion  j,  will  also  revolve 

round  its  own  centre,  and  by  means  of  the  cylinder  A,  pressing 

on  the  bobbins,  the  requisite  differential  motion  will  be  obtained. 

It  should  be  observed,  that  the  arms^,  g^  cannot  move  laterally 

in  the  mortices,  in  the  pulley  «,  but  only  to  and  from  the  spindle  ; 

and  as  the  arm  g^  with  its  appendages,  is  much  heavier  than  the 

army*,  a  counterpoise  weight  m,  is  attached  to  the  under  part  of 

tlie  pulley,  on  the  opposite  side. 

The  upper  part  of  the  spindle  a,  is  hollow,  and  two  holes 
are  bored  in  it,  one  at  the  top,  and  the  other  directly  beneath  the 
pulley  tf,  so  as  to  allow  the  yarn  to  pass  through  it,  on  its  way  to 
the  bobbin,  the  upper  hole  being  countersunk,  and  cut  round  the 
inside  into  shallow  grooves. 

When  operating  with  this  spindle  and  ffyer,  the  yam  is  first 
passed  through  the  upper  part  of  the  spindle,  and  led  down  to 
the  lower  end  of  the  army,  round  which  it  is  wound  in  a  spiral 
direction,  (the  arm  being  cut  with  a  spiral  groove  for  that  pur- 
pose,) and  then  wound  two  or  three  times  round  the  bobbin  of,  to 
secure  the  end  ;  a  revolving  motion  is  then  communicated  to  tlie 
spindle  a,  and  the  yarn  is  twisted  and  wound  round  the  bobbin  in 
the  usual  manner. 

The  second  part  of  the  invention  consists  in  the  construction 
of  an  apparatus  for  effecting  the  necessary  shortening  of  the  cop- 
ping motion,  by  which  the  rovings  or  threads  are  wound  in  the 
form  of  a  cylinder,  with  conical  ends,  on  the  bobbins. 

To  the  copping  rail  a  small  carriage  is  firmly  fixed,  and  in  it 
a  horizontal  screw  turns  freely,  carrying  a  nut,  and  having  on  the 
end  of  it  a  ratchet  wheel,  which  is  turned  round  one  tooth  by  a 
stationary  click,  every  time  the  copping  rail  ascends,  so  as  to 
move  the  nut  gradually  along  the  screw,  away  from  the  ratchet 
wheel.  Through  the  nut  the  end  of  a  lever  passes,  connected 
with  the  gearing  that  traverses  the  copping  rail,  and  as  this  lever 
moves  along  the  screw,  with  the  nut,  it  gradually  decreases  the 
traverse  of  the  copping  rail,  which  decrease  produces  the  conical 
ends  of  the  rovings.— [/nro^ferf  m  the  Inrolment  Office,  January, 
1835.] 
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To  JoBH  Gous  ofBtrmmghaMf  m  ikt  eomUff  of  Warwick^ 
cutter^  for  improvements  in  cutting,  grinding,  emootUng,  ^ 
ingt  or  otherwiu  prevaringt  glaes  decanters,  and  eeriium 
ar<ic2f«.— [Sealed  7th  July»  1834.] 


This  inventioo  relates  chiefly  to  the  manner  of  holding 
and  other  articles,  whilst  they  are  ground  and  polished. 

The  first  improTement  is  shewn  in  Plate  XV.,  at  fi^  1,  2, 
and  3.  Fig.  1,  is  a  plan,  and  fig.  2,  a  side  view,  partly  in  sec^ 
tion,  of  the  firaming  of  one  of  the  holders,  capable  of  contaimi^ 
six  decanters,  a  decanter  being  shewn,  in  one  of  the  compait- 
ments,  in  order  to  illustrate  the  mode  of  securing  the  same;  wad. 
fig.  3,  is  a  front  view  of  the  decanter,  and  part  o£  the  firaming. 

The  grinding,  smoothing,  &c.,  is  effected  by  a  large  cirCTkr 
plate  or  disc  a,  mounted  on  the  upper  end  of  a  vertical  afaafi; 
above  which  plate,  near  its  periphery,  and  at  equal  distances 
apart,  three  holders,  similar  to  that  shewn  in  the  plan,  fig,  1,  axe 
suspended,  by  means  of  their  shafts  6.  The  holders  each  con- 
sist of  a  framing  c,  with  recesses  d,  d,  d,  for  receiving  six  decan- 
ters, which  are  secured  in  the  same  by  means  of  a  frame  or  cradk 
e,  bolted  to  the  framing  c,  and  the  collar  /,  the  decanter  being 
prevented  from  shifting,  by  the  three  wedges  g,  g,  g,  Whea 
the  decanters  are  secured  in  their  proper  places,  a  revolvii^ 
motion  is  communicated  to  the  plate  a,  and  the  holders  are  caused 
to  revolve  also,  but  in  the  opposite  direction,  so  as  to  wear  the 
outer  portion  of  the  plate  equally  all  round. 

The  second  improvement  consists  in  fiutening  the  decanters  in 
lever  holders,  actuated  by  an  excentric  or  other  mechanical  move- 
ment, so  as  to  cause  the  decanters  or  other  vessels  to  reciproc^e 
on  the  grinding  or  smoothing  surface,  (which  is,  in  this  instance, 
a  beviUed  edge  or  rim,  raised  round  the  upper  side  of  the  plate  a,) 
and  thus  tend  to  keep  its  face  even. 

The  third  improvement  consists  in  an  annulment  of  apparatos 
for  removing  lul  the  decanters  that  are  being  operated  on  at  the 
same  time,  simultaneously,  from  the  vertical  grinding  or  smooth- 
ing plate,  and  for  bringing  them  in  contact  with  the  same  simnl- 
taneously. 

Fig.  4,  is  a  side  view  of  tlie  apparatus,  both  sides  being  alike. 
A,  h,  A,  are  seven  worm-shafts,  connected  together  at  their  inner 
ends,  by  the  bevil  pinions  t,  t,  t ;  the  outer  end  of  each  shaft  car- 
ries a  nut,  fastened  to  the  plate  j,  through  openings  in  which 
folate,  the  ends  A,  of  the  decanter-holder,  pass,  so  that  the  revo- 
ution  of  the  worm-shafts  will  cause  the  decanters  to  approach 
or  recede  from  the  grinding-plate  or  surface  L  A  rotary  motion 
is  communicated  to  the  shafts  A,  through  the  pinions  i,  by  turning 
the  handle  m,  at  each  side  of  the  machine,  and  thus  the  positions 
of  the  decanters,  with  respect  to  the  grinding  surface,  may  be  re- 
gulated with  the  greatest  nicety. 
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The  fourth  improvemeht  consists  in  secaring  the  holders,  con- 
taining the  decanters,  on  a  sliding  frame,  which  works  on  guides, 
so  as  to  cause  the  decanters  or  other  vessels  to  assume  any  po- 
sition required,  with  reference  to  the  grinding  or  smoothing  sur- 
face.— [InroUed  in  the  Inrolment  Office^  January ^  1835.] 


To  PiEBRE  Barthelemt  Guikibert  Debac,  of  Acre-lane,  Brix- 
ton,  in  the  county  of  Surrey ,  professor  of  languages  and  mathe^ 
maticSf  at  the  Polytechnic  School,  Paris,  for  an  improved  ma- 
chine  for  weighing,  with  the  means  of  keeping  a  register  of  the 
operations  of  the  instrument, — [Sealed  26th  July,  1834.] 

The  weighing  machine  is  shewn  in  Plate  XV.,  at  fig.  I.  It 
consists  of  a  vertical  beam  a,  turning,  at  its  centre,  on  an  axis  &, 
and  having,  at  each  end,  an  arc  c,  c,  the  lower  end  being  also 
loaded  with  a  constant  weight  d. — e,  is  a  horizontal  lever,  the 
front  end  of  which  is  formed  into  a  segment,  and  is  connected  by  a 
small  chain,  in  the  manner  shewn  in  the  drawing,  with  the  disc/, 
from  which  the  arms  of  the  beam  a,  project.  The  lever  e,  turns 
on  a  centre  g,  and  carries  the  link  A,  the  lower  end  of  which  is 
forked,  and  provided  with  a  bolt  or  screw  t,  for  the  purpose  of 
suspending  the  scale  or  platform,  containing  the  article  to  be 
weighed. 

The  upper  end  of  the  link  is  formed  into  a  loop,  provided  with 
a  knife-edge,  which  rests  in  a  notch  in  the  upper  edge  of  the 
lever  e,  the  weight  of  the  link  and  platform  being  counter-balanced 
by  the  weight  j,  on  the  tail-end  of  die  lever  e. 

From  the  framing  k,  a  flat  bar  Z,  descends,  terminating  at  its 
lower  end  in  a  graduated  arc  m,  called  the  regulating  arc,  being 
used  for  the  purpose  of  regulating  the  machine ;  and  to  die  front 
of  the  framing  another  bar  ri,  is  attached,  supporting,  at  its  up- 
per end,  the  dial  o,  upon  which  the  weight  of  the  article  is  indi- 
cated, the  fractional  parts,  and  smaller  weights,  being  marked 
round  the  outer  part  of  the  dial,  and  the  larger  wei^ts  along 
a  slot  in  the  face  of  the  dial.  The  smaller  weights  are  pointed 
out  by  die  hand  p,  mounted  on  a  spindle,  carried  by  a  small 
cylinder  a,  shewn  by  dots  in  the  figure ;  round  this  cylinder  a 
cord  or  chain  passes,  its  ends  being  secured  by  the  screws,  at  the 
under  side  of  the  upper  arc  c,  so  diat  the  movement  of  that  end 
of  the  beam  a,  caused  by  the  weight  of  the  article  suspended  from 
the  horisontal  lever  e,  will  turn  the  cylmder,  and  with  it  the 
hand  p.  I'he  large  weights,  or  rather  the  number  of  revolutions 
of  the  cylinder  q,  are  shewn  by  a  hand  attached  to  the  upper  arc, 
which  projects  dirough  the  slot  in  die  dial. 

Fig.  2,  is  a  side  view  of  the  apparatus,  by  which  the  weight  of 
the  difierent  articles  weighed  by  the  machine,  during  a  certain 
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length  of  time,  are  registered.  When  it  is  used  with  the  weigh* 
ing  machine,  the  dial  o,  may  be  removed,  and  the  registering 
apparatus  provided  with  a  dial. 

r,  is  a  cylindrical  framing,  having  its  axis  «,  connected  by  a 
cord  (in  a  similar  manner  to  the  cylinder  g,)  with  one  of  the 
arcs  of  the  vertical  beam  a,  so  as  to  partake  of  its  movements  ; 
and  upon  the  end  of  the  axis  «,  if  the  registering  apparatus  is 
provided  with  a  dial,  the  hand  p,  is  mounted.  The  paper  on 
which  the  weights  are  to  be  registered,  is  wound  on  a  roller  t, 
and  proceeds  from  thence  over  a  roller  u,  covered  witli  India* 
rubber,  to  the  roller  v,  to  which  the  end  of  the  paper  is  fastened  ; 
and  the  rollers  /,  t7,  are  turned  a  little  by  weights,  every  time  an 
article  is  weighed  by  the  machine,  so  as  to  bring  a  fresh  portion 
of  the  paper  to  the  upper  part  of  the  roller  tc,  to  have  the  weight 
of  the  article  marked  upon  it,  by  the  points  of  the  levers  w. 
These  levers  are  mounted  upon  a  long  horizontal  axis  x,  and  are 
acted  on  by  a  spiral  rod,  extending  from  one  end  of  the  framing 
r,  to  the  other,  which  revolves  with  it,  and  depresses  the  levers  m, 
as  different  portions  of  its  length  come  in  contact  with  them, 
causing  them  to  perforate  the  paper ;  the  perforations  shewing  the 
weight  of  the  article.  The  tail  ends  of  the  levers  iv,  are  suf- 
ficiently heavy  to  elevate  the  points  out  of  the  paper,  when  the 
spiral  rod  will  permit  them  to  do  so,  in  order  that  a  fresh  portion 
of  the  paper  may  be  brought  beneath  them. 

The  patentee  claims,  first, — ^the  vertical  beam,  moveable  on  a 
centre  in  one  plane,  and  loaded  with  one  constant  weight,  which 
is  acted  upon  by  the  weight  of  the  body  to  be  weighed,  liirough 
the  medium  of  a  lever,  supported  near  the  fulcrum  of  the  vertical 
beam,  as  described ;  tlie  extent  of  the  angular  motion  of  which 
beam  marks  the  weight  of  the  said  body,  and  causes  the  regis- 
tering apparatus  to  act,  by  the  sole  agency  or  pressure  on  the 
machine  of  the  body  to  be  weighed;  and  secondly, — the  register- 
ing apparatus. — [Inrolled  in  tke  lurolment  Office^  January ^  1835.] 


To  William  Hale,  of  Colchester^  in  tfie  county  of  Essex^  chil 
engineer,  for  certain  improvements  in  or  on  windmills,  which 
improvements  are  applicable  to  other  purposes. — [Sealed  26th 
July,  1834.] 

This  invention  relates  to  windmills,  so  constructed,  that  they 
move  in  a  horizontal  circuit,  and  is  also  applicable  to  tide-mills, 
the  sails  or  vanes  being,  in  that  case,  made  of  wood,  or  any  other 
suitable  substance,  instead  of  sail-cloth.  It  consists,  firstly,  in 
supporting  the  shafts,  which  each  carry  two  sails,  midway,  or  at 
the  centre  of  resistance,  whereby  the  wind  or  water,  pressing 
respectively  on  the  two  sails,  will  exert  an  equal  degree  of  force 
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on  each  end  of  the  shaft;  and  secondly,  in  supporting  such 
windmill  on  a  fixed  or  stationary  post. 

In  Plate  XV.,  fig.  I ,  is  an  elevation,  and  fig.  2,  a  plan  of  this 

arrangement,     a,  a,  are  the  shafls,  which  each  carry  two  sails  or 

▼anes,  and  are  supported  at  either  centres  hy  hearings  in  the 

ends  o£  the  beams  &,  h ;  these  beams  are  strengthened  by  the 

bracses  c,  c,  and  d^  (/,  together  constituting  a  frame,  which  is 

mounted  on  a  stationary  post  e,  and  revolves  round  the  same, 

having  at  the  lower  part  of  it  a  cog-wheel  y*,  by  which  the  motion 

of  the  frame  can  be  communicated  to  the  mill-stones,  or  any  other 

machinery  required  to  be  driven.     Upon  the  upper  end  of  the 

post «,  is  a  bevil  toothed  wheel  g^  which  is  kept  stationary  whilst 

the  mill  is  at  work,  but  can  be  turned  if  the  wind  changes,  in  order 

that  the  sails  may  always  travel  in  the  same  direction.     Into  this 

wheel  four  pinions  A,A,  keyed  on  the  ends  of  the  shafts  i,  f,  gear ; 

the  other  ends  of  the  shafts  carrying  four  smaller  pinions  7, 7,  take 

into  the  bevilled  toothed  wheels  k,  « ,  on  the  shafts  a^ar^  so  that  by 

this  arrangement,  the  sails  will  be  moved  half  round  on  their 

own  axes,  whilst  the  frame  describes  one  revolution,  and  will 

consequently  present  their  edges  to  the  wind  when   they  are 

travelling  against  it,  as  shewn  in  fig.  2  ;  the  wind  is  supposed  to 

be  proceeding  in  the  direction  of  the  arrows,  and  it  will  be  seen, 

that  the  pairs  of  sails  1,  2,  and  3,  which  are  travelling  in  the 

same  direction  as  the  wind,  will  present  their  sides  to  it ;  but  the 

pair  of  sails  4,  which  are  proceeding  in  an  opposite  direction  to 

the  wind,  present  their  edges  to  it,  and  so  offer  no  resistance. 

The  patentee  claims,  first,  supporting  the  shafts  or  axes  a,  a, 
midway,  or  at  the  centre  of  resistance  of  the  sails  or  vanes,  as 
described,  whereby  the  pressure  will  be  equal  on  each  end  of  the 
shaft. 

Secondly, — placing  such  description  of  mill  on  a  fixed  sta- 
tionary post  tf,  as  described. — [Inrolled  in  the  Inrolment  Office^ 
January^  1835.] 


To  Edmund  Youldon,  of  Exmouth,  gckoolmaster,for  improve^ 
menu  in  preventing  or  curing  what  are  termed  smoky  chimneys. 
—-[Sealed  5th  August,  1834.] 

This  desirable  object  is  effected  in  the  following  manner : — On 
the  top  of  the  chimney  a  cylindrical  cover  or  casing  of  zinc  is 
fixed,  and  round  the  upper  part  of  it  eight  longitudinal  openings 
are  formed,  for  the  passage  of  air  and  smoke,  being  shielded 
froni  the  wind,  in  one  direction,  by  curved  plates  or  wind 
guards.  Within  the  upper  part  of  the  casing,  are  four  largie 
curved  vanes,  affixed  to  a  vertical  shaft,  which  turns,  at  its 
lower  end,  in  a  bearing  carried  by  a  cross  framing,  and  at  its 
VOL.  XX.  ft  u 
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upper  end,  m  a  bearing  in  the  top  of  the  casing,  haviof^,  nemr  eke 

lower  end  of  it,  a  toothed  wheel,  taking  into  a  pinion 

upper  end  of  a  short  vertical  shaft.     This  shaft  carrie 

wheel,  of  a  simitar  construction  to  those  used  in  smok 

and,  as  the  wheel  is  not  quite  so  large  in  diameter  as  the 

of  the  casing,  the  remaining  space  is  occupied  by  a  lec^  or 

so  that  the  smoke  will  have  no  means  of  escape,   excepcis^ 

between  the  leaves  of  the  fan-wheel. 

The  action  of  the  apparatus  is  as  follows : — ^Ttie  wiod,  an 
whatever  direction  it  may  lay,  will  enter  the  casing  throiigli 
of  the  openings  only,  and  pass  out  through  the  others, 
with  it  the  smoke ;  but,  at  the  same  time,  acting  on  the 
vanes,  will  cause  them  to  rotate,  and  by  means  of  the  toothed 
wheel  and  pinion,  above  mentioned,  communicate  a  revol'viag 
motion  to  the  fan-wheel.     The  revolution  of  this  wheel,  creates 
a  partial  exhaustion  in  the  chimney,  and  consequently,  accelermaes 
the  ascent  of  the  smoke,  which,  passing  through  the  fan-wheel, 
escapes  through  the  openings  in  the  case. 

The  patentee  claims  combining  the  action  of  the  vanes  wiffb 
the  fan-wheel,  whereby  the  wind,  in  giving  motion  to  the  vanes, 
causes  the  fan-wheel  to  create  an  exhaustion  below  it,  and  a 
consequent  draft  up  the  chimney,  and  thus,  prevent  or  cure  what 
are  termed  smoky  chimneys. — [^Inrolled  in  the  Inrolmeni  Ojfiee^ 
October,  1894.] 


To  James  Pedder,  q/'^<pir  Radford,  in  the  county  of  Nottingham, 
machinist^  for  certain  improve nients,  applicable  to  certaht  fna- 
chineryfor  making  bobbin  net  lace,  for  the  purpose  of  making 
ornamented  bobbin  net  lace,  by  the  application  to  such  mnck'nery 
of  any  or  all  of  the  said  improvetnents^ -^[Sealed  13th  August, 
1834.] 

Thbsb  improvements  consist,  firstly,  in  a  mode  of  transmitting 
the  action  of  the  racking  wheels  to  the  pusher  bars,  or  other  bars 
of  machinery  for  making  ornamental  bobbin  net  lace,  that  may 
require  occasional  extra  racking  motions  to  be  given  to  them, 
by  the  aid  of  additional  fancy  racking  wheels,  (which  are  turned 
round  with  a  much  slower  motion  than  the  ordinary  racking 
wheels,)  in  order  to  produce  such  variations,  in  the  ordinary 
racking  motions,  as  may  be  requisite  for  the  formation  of 
ornamental  patterns  in  the  lace.  Secondly,  in  the  application  to 
pusher  machinery,  of  certain  long  thread  guides,  which  pasa 
downwards  between  the  combs,  for  the  purpose  of  introducii^ 
thick  threads,  called  gimp  threads,  and  bringing  the  same  within 
reach  of  the  taktng*down  points,  which  fbrm  the  meshes,  in  order 
that  those  threads  may  be  woven  into  the  ornamented  lace  made  by 
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the  machinery.  Thirdly* — in  a  mode  of  making  small  opaque  spots 
in  the  lace»  by  causing  some  of  the  bobbin  threads  to  twist  round 
two  adjacent  warp  threads,  and  by  omitting  a  crossing  of  bobbin 
threads  between  those  two  warp  threads,  at  every  place  where  a 
spot  is  to  be  formed,  by  such  unusual  twisting  of  the  bobbin 
threads  round  the  two  warp  threads.     Fourthly, — in  the  formation 
of  a  slight  ornamental  thread  work,  distributed  in  small  detached 
patehes  in  the  lase,  by  occasionally  deflecting  certain  of  the  warp 
threads  laterally,  so  as  to  form  vacancies  amongst  them,  and 
thereby  prevent  the  formation  of  twisted  pillars   within  such 
patches,  in  order  diat  only  the  crossings  of  diagonal  threads  may 
appear,      Fiftiily, — in  producing  slight  filling-up  thread  work, 
aomewhat  similar  in  appearance  to  that  just  mentioned,  but  ob- 
tained by  different  means ;  the  warp  threads  which  belong  to  those 
parts  of  the  net  where  patches  of  filling*up  thread  work  are  in- 
tended to  be  made,  not  being  removed  from  the  t^visting  of  the 
bobbin  threads,  as  above  explained ;  but  the  twisting  is  prevented* 
by  modifying  die  racking  motions  of  the  selected  warp  threads, 
by  means  of  extra  guid^,  so  as  to  cause  the  bobbin  threads  to 
pass  and  re-pass,  between  diose  warp  threads,  always  on  the  same 
side,  whilst  the  other  bobbin  threads  are  going  round  their  cor- 
responding warp  threads,  in  order  to  form  twists  there widi,  as 
usual. 

In  Plate  XV.,  6g.  1,  represents  the  mode  by  which  the  fancy 
racking  wheels  are  made  to  act  in  concert  with  the  ordinary 
racking  wheels,  for  the  purpose  of  producing  occasional  variations 
in  the  ordinary  racking  motions,  according  to  the  first  improve- 
ment. The  ordinary  racking  wheel  a,  operates  upon  a  horizontal 
sliding  bolt  6,  which  has  a  spur  projectuig  downwards  from  it, 
bearing  against  the  lower  end  of  an  intermediate  lever  c,  jointed 
10  the  racking  bolt  d ;  the  upper  end  of  die  lever  c,  bears  against 
die  end  of  a  gauge  screw  e,  at  the  lower  end  of  a  pendulous  lever, 
which  is  actuated  by  the  notches  of  the  fancy  wheel/.  Thus, 
the  fancy  racking  wheel,  and  the  ordinary  racking  wheel,  are  so 
connected  with  die  guide  bar  to  which  they  belong,  as  always  to 
concur  with  each  other  in  giving  racking  motions  thereto,  and  in 
such  manner,  that,  although  the  ordinary  racking  wheel  will  always 
communicate  to  that  bar  all  the  racking  motions  requisite  for 
making  plain  net,  yet,  the  fancy  racking  wheel  will,  nevertheless, 
operate  on  the  same  bar,  whenever  it  is  requisite  to  prolong  pr 
diminish  the  extent  of  such  racking  motions,  for  the  purpose  of 
producing  ornamental  work  in  the  net.  But  the  ordinary  racking 
wheel  retains  its  control  over  the  bar,  afler  the  fancy  racking 
wheel  has  acted  upon  it,  as  completely  as  it  did  before  the  same 
took  place, — ^the  lever  c,  c,  moving  backwards  and  forwards  with 
the  guide  bar  bolt  d,  and  consequently,  remaining,  at  all  times, 
in  contact  with  the  bolt  6,  and  set  screw  e. 
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Fig.  2,  ig  a  partial  transTene  Tertical  section  of  a  pualiier    lace 
machine,   with  the  remainder  of  diese  improvements    applied 
thereto,     g^  is  the  guide  bar  for  the  gimp  threads,  the    inter- 
weaving of  which,  into  the  net,  constitutes  the  second  impso 
ment ;  and  A,  are  the  long  guides,  screwed  thereto,  at  such  pi 
as  the  pattern  requires.     The  blades  of  these  guides  are 
thin,  in  order  that  the  carriages  may  pass  and  repass,  vritiifMiK 
interfering  with  the  thick  gimp  thread,  which  is  conducted  thixwagh 
holes  in  die  guide,  so  as  to  pass  down  partly  on  one  side,  and 
partly  on  the  other,  until  it  gets  down  to  die  eye  at  the  lowrer 
extremity ;  and  grooves  are  cut  in  the  substance  of  the  f^ide,  ta 
allow  the  gimp  thread  to  lay  as  flat  as  possible  therein.      The 
lower  ends  of  the  guides  A,  descend  within  reach  of  the  ^^^^^ 
down  points  f,  and  a,  when  they  are  raised  for  insertion  taaawig 
the  threads,  and  are  situated  in  front  of  the  firont  guide  threads, 
in  the  space  between  them  and  the  front  combs,  so  as  to  fajiTe 
liberty  to  move  laterally  in  that  space,  when  the  guide  baur  ^,  is 
moved  endways.     The  guide  bar  ^,  is  racked,  when  require^  hj 
an  ordinary  rackii^  wheel,  and  a  fancy  racking  wheel,  acting 
together,  as  described  in  the  first  improvement. 

The  gimp  threads  are  supplied  from  a  roller  t,  which  is  turned 
round  at  intervals,  in  order  to  give  off  the  threads  in  the  quanti* 
ties  required  for  inlaying  into  the  net,  by  power  derived  finom  die 
movement  of  the  guide  bar  g.    This  is  done  by  means  of  a 

r  of  serrated  tooth  racks  j,j,  (seen  in  the  detadied  plan  view, 
3,)  jointed  to  the  left  hand  end  of  the  guide  bar  g,  and  ope- 
ratify  upon  a  ratchet  wheel  A,  fixed  on  the  lower  end  of  an  up- 
ri^t  axis  /,  the  racks  j,j,  being  kept  in  contact  with  the  whed  k^ 
by  means  of  the  spring  «.  On  the  upper  end  of  the  shaft  /,  is  a 
bevil  wheel  workii^  into  another  bevil  wheel,  on  the  end  of  die 
axis  of  the  roller  i.  By  this  arrangement,  whenever  the  guide 
bar  g,  moves  in  either  direction,  one  of  the  racks  j,  j,  will 
turn  the  wheel  ^,  round,  and  that  motion  will  be  transmitted  by 
the  bevil  wheels,  above  mentioned,  to  the  roller  t ;  and  owing  to 
the  serrated  form  of  the  teeth  of  the  racks  j,j',  and  wheel  ib,  the 
racks  will  turn  on  their  centre,  affixed  to  the  guide  bar,  in  one 
direction,  and  slip  over  the  teeth  of  the  wheel  Ar,  so  as  to  turn  the 
gimp  roller  always  the  same  way  round. 

Behind  the  main  guide  bars  is  an  extra  guide  bar  m,  called  the 
raotting  bar,  (being  used  for  forming  spots  in  the  net,  according  to 
the  third  improvement,)  with  guides  n,  projecting  forwards  frotn 
it,  between  die  guide  bars,  having  stump  guides  at  their  ends, 
one  at  every  place  where  spots  are  required  to  be  made  in  the 
net;  these  guides  are  inserted  between  the  firont  guide  threads, 
the  same  as  selvage  guides,  and,  in 'like  manner,  bend  them 
aside,  when  required.  The  spotting  bar  m,  is  racked  by  a 
fancy  racking  wheel,  turned  by  a  ratchet  wheel  of  forty-eight 
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teeth,  which  is  driven  round  half  a  tooth  at  a  time,  hy  a  driver 
and  lifting  lever. 

The  extra  guide  har  for  producing  patches  of  slight  filling-up 
thread  work  in  the  net,  according  to  die  fourth  improvement,  is 
shewn  at  o ;  its  guides  p,  proceed  over  the  front  guide  har  o,  and 
have  two  eyes,  to  receive  the  two  threads  which  belong  to  the 
row  of  front  guide  threads;  so  that  by  racking  the  extra  guide 
bar  o,  those  threads  can  be  deflected  out  of  their  proper  places, 
for  the  purposes  hereinbefore  explained.  The  extra  guide  bar  o, 
is  racked  by  an  ordinary  racking  wheel,  exactly  like  the  front 
guide  bar  racking  wheel,  and  by  a  fancy  racking  wheel,  fixed  upon 
the  same  axis  as  the  fancy  racking  whed  for  the  gimp  guide-bar  g ; 
and  the  racking  motions  take  place  at  the  same  time  as  those  of 
that  bar. 

^,  is  one  of  the  extra  guide  bars  used  for  producing  patches  of 
sli^t  filling-up  thread  work  in  the  net,  by  die  mode  which  con- 
stitutes the  fifih  improvement ;  its  guides  r,  extending  forwards 
to  the  row  of  back  guide  threads,  with  stump  guides  inserted 
between  the  threads.  The  odier  extra  guide  bar  is  not  represented 
in  fig.  2,  but  it  resembles  the  selvage  guide  bar  «,  having  guides 
reaching  from  it  between  the  main  guide  bars,  with  stump  guides 
inserted  between  the  front  guide  threads.  These  extra  guide  bars 
are  each  racked  by  an  ordinary  racking  wheel,  and  a  fancy 
racking  wheel,  the  latter  being  fixed  on  the  same  axis  as  the 
fimcy  racking  wheel  for  racking  the  gimp  guide  bar.  The  steps 
in  the  ordinary  racking  wheel,  are  adapted  to  give  such  racking 
motions  to  the  extra  guide  bar  ^,  as  would  prevent  any  twists 
being  formed  round  Sie  warp  threads  upon  which  its  guides 
operate ;  but  the  steps  in  the  &ncy  wheel  are  adapted  to  modify 
these  movements,  when  required,  so  as  to  cause  them  to  coincide 
with  those  of  the  front  guide  bars. 

The  patentee  claims,  Firsdy,  the  mode  above  described,  of  trans- 
mitdng  the  occasional  action  of  &ncy  racking  wheels,  and  the  con- 
tinual acdon  of  ordinary  racking  wheels,  so  that  both  acdons  will 
concur  in  giving  racking  movements  to  die  bars  of  bobbin  net  lace 
machinery,  for  the  purpose  of  making  ornamented  bobbin  net  lace. 
Secondly, — ^The  mode,  herein  described,  of  interweaving  gimp 
threads  into  the  ornamented  bobbin  net  lace,  made  by  pusher  ma- 
chinery. 

Thirdly, — The  mode,  herein  described,  of  producing  ornamental 
spots  in  die  bobbin  net  lace,  made  by  pusher  machinery. 

Fourthly, — The  mode,  described  under  the  fourth  improvement, 
of  producing  ornamental  patches  of  slight  filling-up  thread  work 
in  bobbin  net  lace,  made  by  the  ordinary  machinery,  in  which  the 
bobbin  carriages  traverse. 

Fifdily, — ^The  mode,  described  under  the  fifdi  improvement, 
of  producing  ornamental  patches  in  bobbin  net  lace,  similar  to 
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thoee  before  menUoned,  made  by  any  ordinary  machinery,  in  wbkh 
the  bobbin  carriages  traverse. — [InroUed  in  the  Rolh  Chapel 
Ofice^  February,  183d.] 


To  John  Rapson,  of  Penrynt  in  the  county  of  Cornwall,  engineer, 
for  improved  apparatus  for  facilitating  the  steering  of  vessels 
^of  certain  descriptions, ---{SedXe^.  2drd  August,  1834. J 

This  invention  is  applied  to  those  vessels  which  are  steered  by 
means  of  steering-wheels,  and  consists,  firstly,  in  fixing  upon  the 
shaft  or  axis  of  the  steering-wheel  an  endless  screw,  working  into 
a  pinion,  on  the  shaft  of  the  pulley  or  drum,  round  which  the 
tiller-ropes  pass ;  or,  instead  of  an  endless  screw,  a  wheel,  with 
diagonal  cogs,  taking  into  a  similar  wheel  on  the  shaft  of  the 
pulley,  is  used. 

The  second  part  of  this  invention  consists  in  fixing  the  steering- 
wheel  on  the  extremity  of  a  long  endless  screw,  which  has,  at  its 
other  end,  a  pinion,  taking  into  a  pinion  on  the  end  of  another 
endless  screw,  parallel  to,  and  of  the  same  size  and  length  aa  the 
first.  Upon  each  screw  is  a  burr  or  traversing  nut,  connected 
by  rods  to  two  tiller-arms,  fixed  on  the  square  of  the  rudder-head; 
and  from  this  arrangement,  it  will  be  evident,  that  if  the  steering- 
wheel  is  turned,  both  screws  will  revolve,  causing  the  traversing 
nuts  to  move  in  contrary  directions,  and  through  the  agency  of 
the  rods  and  tiller-arms,  the  rudder  will  assume  the  position 
required. 

The  patentee  claims  the  application  of  the  endless  screws,  and 
wheels  with  diagonal  cogs,  in  manner  aforesaid,  for  the  pur- 
pose of  facilitating  the  steering  of  vessels  of  such  descriptions  as 
require  steering-wheels. — \Inrolled  in  the  Inrolment  Office,  De* 
cember,  1834.] 


To  John  Beard,  of  the  parish  of  Leonard  Stanley,  in  the  county 
of  Gloucester,  for  certain  improvements  in  machinery  for  dress- 
ing  woollen  cloth.— {Sealed  Ist  September,  1834.] 

This  invention  is  applied  to  the  machinery  for  dressing  cloth, 
called  gig-mills,  in  which  a  pile  is  produced  on  the  cloth,  by 
means  of  teazles,  (or  a  substitute  for  the  same,)  fixed  round  the 
circumference  of  a  cylindrical  revolving  barrel,  under  which  the 
cloth  passes  slowly,  the  bent  points  of  the  teazles  acting  in  the 
direction  of  the  length  of  the  doth. 

The  first  improvement  consists  in  the  use  of  two  pair  of  re- 
volving gig-barrels,  placed  obliquely  across  the  cloth,  one  barrel 
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of  each  pair  reaching  obliquely  over  one-half  of  the  widtli  of  tlie 
cloth,  in  one  direction,  and  the*other  barrel,  of  the  same  pair, 
reaching  over  the  other  half  of  the  width,  in  the  contrary  direc- 
tion, 8o  that  the  teazles  (or  the  substitutes  for  them)  will  act  ob- 
liquely outwards,  from  the  middle  of  the  cloth  towards  its  edges, 
and  the  teazles  of  one  pair  of  gig-barrels  will  act  transversely 
across,  or  nearly  at  right  angles,  to  the  oblique  directions  in 
which  the  teazles  of  the  other  pair  of  barrels  act  on  the  cloth. 

The  second  improvement  consists  in  applying  to  the  two  pairs 

of  gig-barrels,  above  mentioned,  supporting  beds  or  surfaces,  over 

which  the  cloth  passes,  for  the  purpose  of  keeping  the  cloth  up 

firmly  to  the  action  of  the  teazles.     The  supporting  beds  are 

capable  of  sliding  endways,  in  order  to  adjust  them  to  the  width 

of  the  cloth,  and,  by  means  of  set-screws  at  their  ends,  can  be 

made  to  give  a  greater  pressure  at  the  edges  of  the  cloth  than  at 

the  middle,  if  required,  or  every  part  of  the  cloth  may  be  equally 

acted  upon  by  the  teazles. — [Inrolled  in  the  Inrolment  Office^  Feb" 

ruartf,  1835.] 

To  George  Joseph  Green,  John  Ogdin  Bacchus,  and  William 
Gammon,  of  Birmingham,  in  the  county  of  Warwick,  glass 
manufacturers,  for  improvements  in  the  manufacture  and  work- 
ing of  plate  and  other  glass, — communicated  by  a  certain 
foreigner,  residing  abroad. — [Sealed  Ist  September,  1834.] 

This  invention  is  intended  to  obviate  the  inconvenience  that 
always  occurs  in  working  the  melted  glass  from  the  pots,  owing 
to  a  quantity  of  scum  or  impurities  rising  to  the  surface  of  the 
metal,  which  must  be  skimmed  or  raked  out  of  the  pots ;  but 
this  operation  not  only  removes  the  scum,  bat  also  some  o£  the 
pure  glass ;  and  in  working  the  metal  from  the  pots  so  skimmed, 
great  care  must  be  taken,  or  else  a  portion  of  the  scum,  which  is 
constantly  rising,  will  be  taken  out  with  the  melted  glass. 

The  improvements  consist,  in  placing  on  the  surface  of  the 
metal,  a  ring,  made  of  the  same  clay  as  the  pots,  and  dried  and 
burnt  in  the  same  manner,  having  two  or  three  arms  projecting 
from  its  outer  edge,  in  order  to  keep  it  in  the  centre  of  the  pot. 
This  ring  prevents  the  scum,  which  is  constantly  rising  at  the 
sides  of  the  pot,  from  flowing  inwards  towards  the  centre ;  so 
that  if  the  surface  of  the  metal  within  the  ring  is  once  cleared  of 
the  scum,  it  will  remain  so,  and  thus  the  metal  may  be  worked 
from  within  the  ring,  without  any  danger  of  its  being  mixed  with 
the  scum. 

The  patentees  claim,  the  improvements  in  the  manufacture  of 
glass,  by  working  the  metal  from  a  clear  surface,  kept  by  means 
of  rings,  floating  on  the  surface  thereof,  as  described. — \_Inrolled 
in  the  Inrolment  Office,  February,  1895.] 
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SUPPLBMINT   TO  A  RbPORT  UPON   THE  APPARATUS   FOR  HfiATIIS 
AND    VcKTILATfNG   THE  APARTMENTS   OF    THE    ReFOKX    CkTI 

House.* — Bt  Andrew  Ure,  M.D.,  F.R.S. 


The  cheering  and  bracing  action  of  condensed  air,  and  iht 
opposite  effects  of  rarefied  air,  upon  human  beings,  formed  the 
subject  of  several  fine  physiological  experiments,  made  a  &v 
years  ago  by  M.  Junot,  and  described  by  him  in  the  9th  TcAwae 
of  the  Archives  GeneraUs  de  Medecine :  — "  When  a   person  ii 
placed,*'  says  he,  *'  in  condensed  air,  he  breathes  with  a  new  &- 
cility ;  he  feels  as  if  the  capacity  of  his  lungs  was  enlarged ;  bis 
respirations  become  deeper  and  less  frequent ;  he  experienco^ 
in  the  course  of  a  short  time,  an  agreeable  glow  in  his  chest,  ss 
if  the  pulmonary  cells  were  becoming  dilated  with   an  elastic 
spirit,  while  the  whole  frame  receives,  at  each  inspiration,  fresh 
vital  impulsion*     The  functions  of  the  brain  get  excited,  the 
imagination  becomes  vivid,  and  the  ideas  flow  with  a  ddigfatfiil 
ftcility ;  digestion  is  rendered  more  active,  as  afler  gentle  exer- 
cise in  the  air,  because  the  secretory  organs  participate  immedi- 
ately in  the  increased  energy  of  the  arterial  system,  and  there  is 
therefore  no  thirst/* 

In  rarefied  air  the  effects  on  the  living  functions  are  just  the 
reverse. — The  breathing  is  difficult,  feeble,  frequent,  and  termi- 
nates in  an  asthmatic  paroxysm ;  the  pulse  is  quick  and  most 
compressible ;  heemorrhages  often  occur,  with  a  tendency  to 
fainting ;  the  secretions  are  scanty  or  totally  suppressed,  and  at 
length  apathy  supervenes. 

These  striking  results  obtained  on  one  individual  at  s  time, 
with  a  small  experimental  apparatus,  have  been  recently  re- 
produced, on  a  working  scale,  with  many  persons  at  once  enclosed 
in  a  mining  shaft,  encased  with  strong  tubbing,  formed  of  a  series 


*  For  former  Report,  see  p.  140,  of  the  present  Volume. 
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of  large  sheet^iron  cylinders,  rivetted  together,  and  sunk  to  a 

great  depth  through  the  bed  of  the  river  Loire,  near  Languin# 

The  seams  of  coal,  in  this  district  of  France,  lie  under  a  stratum 

of  quicksand,  from  18  to  20  metres  thick,  (20  to  22  yards,)  and 

they  had  been  found  to  be  inaccessible  by  all  the  ordinary  modes 

of  mining  previously  practised.     The  obstacle  had  been  regarded 

to  he  so  perfectly  insurmountable,  that  every  portion  of  the  great 

coal  hasiui  that  extends  under  these  alluvial  deposits,  though  well 

known  for  centuries,  had  remained  untouched.     To  endeavour, 

hy   the  usual  workings,  to  penetrate  through  these  semi-fluid 

quicksands,  which  communicate  with  the  waters  of  the  Loire, 

wasy  in  fact,  nothing  less  than  to  try  to  sink  a  shaft  in  that  river, 

or  to  drain  the  river  itself.     But  this  difiSculty  has  been  success-* 

fully  grappled  with,  through  the  resources  of  science,,  boldly 

applied  by  M.  Triger,  an  able  civil  engineer. 

By  means  of  the  above  frame  of  iron  tubbing,  furnished  with 
an  air-tight  anti-chamber  at  its  top,  he  has  contrived  to  keep  his 
workmen  immersed  in  air,  sufficiently  condensed  by  forcing- 
pumps,  to  repel  the  water  from  the  bottom  of  the  iron  cylin- 
ders, and  thereby  to  enable  them  to  excavate  the  gravel  and 
stones  to  a  great  depth.     The  compartment  at  top  has  a  roan- 
hole  door  in  its  cover,  and  another  in  its  floor.     The  men,  afler 
being  introduced  into  it,  shut  the  door  over  their  heads,  and  then 
turn  the  stop-cock  upon  a  pipe,  in  connection  with  the  condensed 
air  in  the  under-shafl.     An  equilibrium  of  pressure  is  soon  esta- 
blished in  the  anti-chamber,  by  the  influx  of  the  dense  air  from 
lielow,  whereby  the  man-hole  door  in  the  floor  may  be  readily 
opened,  to  allow  the  men  to  descend.     Here  they  work  in  air, 
maintained  at  a  pressure  of  three  atmospheres,  by  the  incessant 
action  of  leathern  valved  pumps,  driven  by  a  steam-engine.  While 
the  dense  air  thus  drives  the  waters  of  the  quicksand,  communi- 
cating with  the  Loire,  out  of  the  shaft,  it  infuses  at  the  same  time 
such  energy  into  the  miners,  tlmt  they  can  easily  excavate  double 
the  work  without  fatigue,  which  they  could  do  in  the  open  air. 
Upon  many  of  them,  the  flrst  sensations  are  painfuU  especially 
vtyoa  the  ears  and  eyes,  hut,  ere  long,  they  get  quite  recon- 
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died  to  die  bracing  element.    Old  asthfloatic  men  beoome  lieie 
eflecCiTe  operadvet ;  deaf  persons  recover  their  bearinify  wUe 
others  are  sensible  to  the  slightest  whisper.     The  latter  phe- 
nomenon proceeds  from  the  stronger  pulses  of  die  denae  air  upon 
the  membrane  of  the  dmm  of  the  ear. 

Much  annoyance  was  at  first  experienced  from  the  rapid  oom* 
bustion  of  the  candles,  but  this  was  obviated  by  the  aubsthutiaB  of 
flax  for  cotton  thread  in  the  wicks.  The  temperature  of  ibe  air 
is  raised  a  few  degrees  by  the  condensation. 

Men,  who  descend  to  considerable  depths  in  diTing^-beUi^ 
experience  an  augmentation  of  muscular  energy,  similar  to  thai 
above  described.  They  thereby  acquire  the  power  of  bcodh^ 
over  their  knees  strong  bars  of  iron,  whidi  they  would  find  qmte 
inflexible  by  dieir  utmost  efforts,  when  drawn  up  to  the  avrftee. 

These  curious  facts  clearly  illustrate  and  strongly  esforoe  die 
propriety  of  ventilating  apartments,  by  means  of  condensed  air, 
and  not  by  air  rarefied  with  large  chimney  drafts,  aa  haa  been 
hitherto  most  injudiciously,  wastefully,  and  filthily  done,  in  «eo 
many  cases. 

IS,  Ckarloite-^treet,  Bt^ord-tquare, 
2\ti  May,  1942. 
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REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 

OF   CIVIL    ENGINEERS. 

(Continued  from  page  812,  Vol.  XX.) 


Mr*  Lowe  believed  that  there  was  an  incorrectness  in  the  state** 
ment,  of  the  iron  after  being  fireed  from  its  oxygen  by  the  best 
of  the  furnace,  taking  up  a  dose  of  carbon  ftt>m  the  coke,  tbus 
becoming  a  carburet  of  iron,  which  is  a  fiisible  compound^  sad  ss 
such,  fell  melted  into  the  heardi.  On  the  contrary,  he  thooght 
that  the  iron  was  combined  with  carbon  in  the  orei  and  thatdwie 
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not  any  necessity  for  the  medium  of  the  fuel  to  charge  it 
with  carbon. 

In  reply  to  "  Why  the  ore  required,  or  why  the  iron  carried 
away  any  of  the  carbon  of  the  fuel  ?" — Dr.  Faraday  stated,  that 
the  ore  being  essentially  a  carbonate  of  iron,  the  first  action  of 
heat,  either  in  the  mine  kilns  or  in  the  furnace,  was  to  draw  off 
the  carbonic  acid  and  leave  an  oxide  of  iron,  and  then  the  further 
action  of  the  fuel  (besides  sustaining  a  high  temperature)  was  to 
abstract  the  oxygen  of  the  oxide,  and  so  to  reduce  the  iron  to 
the  metallic  state,  after  which  a  still  further  portion  of  the  carbon 
of  the  fuel  combined  with  the  iron,  bringing  it  into  the  state  of 
easily  fusible  or  pig-iron. 

At  carbon  may  be  communicated  to  the  iron  in  two  ways,  dis- 
tinct in  their  nature,  either  by  contact  with  solid  carbon,  as  in  the 
process  of  cementation,  (that  by  which  steel  is  commonly  con- 
verted,) or  from  the  carbonated  gases,  eitlier  carburetted  hydro- 
gen, or  carbonic  acid,  which  occupy  nearly  every  part  of  the  air- 
way of  the  furnace,  it  would  be  desirable  to  distinguish,  as  far  as 
may  be  in  any  furnace  having  a  particular  form  or  action,  what 
proportion  of  the  whole  effect  is  due  to  the  one  mode  of  car- 
bonization or  the  other. 

Mr.  Wallace  stated,  that  the  ore  was  a  carbonate  of  iron,  or  a 
protoxide  of  iron  and  carbonic  acid  united,  and  not  a  carburet  of 
iron,  (or  iron  and  carbon  simply,)  as  was  generally  believed.  In 
smelting,  the  carbonic  acid  was  driven  off,  die  simple  oxide  re- 
maining ;  the  oxygen  of  which,  being  carried  off  by  the  heat,  left 
the  pure  iron,  which,  combining  with  the  carbon  of  the  coke, 
formed  a  fusible  carburet  of  iron,  or  the  pig-iron  of  commerce. 

Mr.  John  Taylor  observed,  that  his  brother,  Mn  Philip  Taylor, 
being  sensible  of  the  advantages  to  be  expected  from  the  use  of 
anthracite  in  smelting  iron,  made  a  series  of  experiments  several 
years  ago,  from  which  he  derived  the  opinion  that  the  carbon 
absorbed  by  the  metal,  and  which  is  necessary  to  produce  it  in 
the  shape  of  pig-iron,  must  be  presented  in  a  gaseous  state  to  the 
mass  in  fusion ;  and  as  Anthracite  did  not  afford  a  sufficient 
supply  of  coal-gas,  during  combustion,  to  produce  the  proper 
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cffiwtt  lie  proposed  to  adopt  a  very  ingeniotts  method,  l>3r 
thia  gas  would  have  been  thrown  into  the  furnace  in 
portiooa  as  might  be  found  necessary,  mixed  with  Uie  c 
air  employed  as  the  blast. 

Circumstances  interrupted  the  course  of  these  experi 
it  is  possible  that  the  use  of  Anthracite,  for  this  important 
cation,  might  have  taken  place  at  a  much  earlier  period 
has  hi4>pened  to  do. 


Febniary  15,  1842. 

The  President  in  the  Chair. 

**  Deseription  of  Chelson  Meadow  Sluice." — By  Theodore  Biidd, 

Grad.  Inst.  C.  £. 


The  sluice  which  is  described  in  this  communication, 
from  the  designs  of  Mr.  Rendel,  for  the  Chelson  Marshes  ia 
Devonshire,  which,  being  very  low,  had  previously  suffered  mo^ 
from  floods,  but  now  are  entirely  relieved.  The  novelty  in  die 
construction  consists  in  hanging  each  of  the  doors  respectively 
by  two  hinged  flat  bars  of  iron,  of  18  feet  6  inches,  and  15  feet 
S  inches  in  length,  and  thus,  by  placing  the  centre  of  motion  ao 
high  above  tlie  centre  of  gravity  of  the  doors,  to  give  greater 
freedom  of  action  than  by  the  modes  usually  adopted  in  similar 
works. 

The  dimensions  of  all  the  parts,  and  the  method  of  construc- 
tion, are  given  in  great  detail,  and  are  illustrated  by  a  drawing. 


Mr.  Rendel  explained,  that  tlie  sluice-doors,  which  had  been 
superseded  by  those  described  by  Mr.  Budd,  were  of  the  ordi- 
nary description,  placed  side  by  side.  They  were  frequendy 
hinge-bound  and  clogged  up,  which  caused  the  land  to  be  flooded 
sometimes  for  tliree  months  during  the  year.  The  hinges  were 
attached,  in  the  usual  manner,  to  the  frames,  close  at  the  head  of 
the  doors,  and  they  required  a  pressure  of  at  least  6  inches  of 
wat^r  to  act  upon  them  either  way.    He  considered  the  prin- 
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<cipal  advantages  of  these  doors  to  consist  in  the  freedom  of  action 
Ipven  by  the  length  of  the  bar-hinges  by  which  they  were  sus- 
pended, their  giving  the  full  extent  of  opening,  and  the  pressure 
of  1  inch  head  of  water,  sufficing  either  to  open  or  close  them. 

^r.  Prior  inquired  whetlier  there  was  any  similarity  between 
these  slutce-doors  and  that  erected  by  the  President  near  Black- 
friars  Bridge,  at  the  bottom  of  Fleet  Ditch.  That  door  was  so 
well  hung  as  to  be  even  acted  upon  by  the  wind ;  and  the  slight- 
est pressure  of  water  sufficed  to  open  or  to  close  it. 

The  President  explained,  that  the  principle  was  not  the  same ; 
at  the  Fleet  Ditch  sluice  double  hinges  were  usedi  or  rather 
hinges  with  a  link  between  the  part  attached  to  the  frame,  and 
that  which  was  screwed  to  the  door ; — that  form  of  hinge  always 
acted  freely,  and  allowed  the  doors  to  open  with  a  slight  pressure. 


''  On  the  mode  practised  in  India  for  obtaining  solid  Foundations 
for  Bridges,  &c.,  in  sandy  soils,  by  means  of  Wells." 

By  Captain  Goodwyn,  B.  £.,  Assoc.  Inst.  C.  £. 

Pileing  for  the  foundation  of  buildings  appears  to  be  entirely 
unknown  in  Hindostan.     The  ordinary  mode  of  securing  a  foun- 
dation, where  the  super-stratum  is  tenacious  and  rests  upon  loose 
sand,  is  to  dig  a  well  until  water  is  reached ;  a  curb  of  timber  is 
then  placed,  and  upon  it  a  cylinder  of  brick,  7^  feet  exterior, 
and  d|  feet  interior  diameter,  is  built  to  the  height  of  3  or  4  feet 
above  the  ground.     As  soon  as  the  masonry  has  hardened  suf- 
ficiently, the  well-sinker  fixes  a  plumb-line  to  the  top  of  the 
cylinder  as  a  guide,  and  descends  withinside,  carrying  an  instru- 
ment called  a  "  Phaora,  or  Mamooti,"  somewhat  similar  in  shape 
to  a  hoe  ;  with  this  he  excavates  the  earth  until  the  water  is  too 
deep;  he  then  commences  the  use  of  the  '*  Jham,"  which  re- 
sembles the  "  Phaora  "  in  shape,  but  is  about  86  inches  long  and 
27  inches  wide,  and  is  suspended  to  a  cord,  passing  over  a  puUey 
above  the  cylinder.     Upon  this  instrument  the  well-sinker  de- 
^cends^  and  diving  into  the  water  excavates^  with  the  **  Jbam»" 


382  Scientific  Naiiees. 

the  soft  eartli  under  the  sides  of  the  curb,  and  is,  at  intervals, 
drawn  up  with  the  instrument.  The  cylinder  descends  gradually 
from  6  inches  to  2^  feet  per  day,  as  the  earth  is  withdrawn  from 
beneath  it,  and  relays  of  workmen  keep  it  constantly  going,  lest 
the  sand  should  settle  around  it,  and  cause  it  to  hang  up.  The 
natives  are  very  expert  in  this  operation,  and  not  unfrequently 
remain  under  water  more  than  a  minute  at  a  time.  The  cylinders 
have  been  sunk  as  deep  as  40  feet,  but  with  extreme  labour. 

A  series  of  these  welk  being  sunk  at  intervals  of  1  foot  be- 
tween them»  they  are  filled  with  a  grouting  of  lime  and  rubble- 
stone,  and  separately  arched  over ;  arches  are  then  thrown  trans- 
versely from  the  centre  of  each  parallel  pair,  and  another  set  of 
arches  turned  over  the  adjacent  walls  longitudinaUy ;  the  whole 
is  then  covered  with  masonry,  and  the  jner  or  other  building 
raised  upon  it :  such  foundations  are  found  to  answer  perfectly 
in  situations  where  almost  any  other  kind  would  be  washed  away. 

The  communication  was  accompanied  by  a  drawing  of  the 
process,  and  of  the  tools  used,  showing  also  the  modification  of 
the  system  proposed  by  Colonel  Colvin,  of  the  Bengal  Engineers, 
for  obtaining  foundations  for  a  curtain,  or  line  of  wall,  by  sinking 
square  masses  of  brick-work,  with  two  or  more  wells  in  each, 
through  which  the  workmen  could  excavate  the  soil. 


In  answer  to  questions  from  the  President,  Captain  Goodwyn 
observed,  that  the  greatest  peculiarity  of  this  system  was,  that 
the  sinker  worked  uuAes  water :  such  had  been  their  custom  for 
ages.  Upon  this  kind  of  foundation,  many  of  the  large  fortresses 
in  India  were  constructed,  and  they  stood  remarkably  well; 
wheveas  if  timber  piles  had  been  used,  the  white  ant  would  have 
destioyeA  them  in  a  short  time. 

Lieutenant  Sale  observed,  that  anodier  main  reason  for  not 
using  piles  was,  that  timber  was  scarce  and  dear,  whereas  labour 
was  plentiful  and  dieap.  Hence  the  general  use  of  the  brick 
cylinders. 

Mr.  Parket  conceived  the  most  ingenious  parts  of  the  proceed- 
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in^  to  be,  the  sinking  through  the  water,  and  thus  avoiding  the 
risk  of  bringing  up  large  quantities  of  sand,  and  the  combination 
of   arches,   for  distributing  the  weight  of  the  superstructure 
equally  among  die  brick  shafb.     Such  shafts  had  been  used  by 
the  Chioese,  and  sunk  in  the  same  maimer  ham  time  immemorial. 
In  answer  to  a  question  fiom  the  President,  Mr.  Simpson  de- 
scribed the  process  now  so  much  practised  for  sinking  weHs 
through  bad  strata,  by  means  of  cast-iron  cylinders ;  excavating 
tlie  earth  from  within  the  cylinder,  by  an  instrument  called  a 
<<  miaer,"  which  is  a  conical  iron  shdl,  with  a  vaWe  opening  m- 
wards;  it  is  suspended  by  iron  rods,  1|  inch  square,  and  worked 
from  the  level  of  the  ground  without  pumping  up  the  water :  it 
is  not  uncommon  to  excavate  to  a  depth  exceeding  1(K)  ieet  in 
that  manner.     The  ''  miser"  can  bring  up  a  cube  yard  of  earth 
each  time  it  is  raised.     Cast-iron  cylinders  are  preferable  to 
brick  shafts,  which  frequendy  hang  up,  and  in  that  case  give 
mudi  trouble,  whereas  if  the  iron  cylinders  do  not  descend  fteely, 
they  will  bear  the  application  of  considerable  force  to  drive  them  ' 
down.     They  are  frequently  forced  through  the  indurated  femi- 
ginons  gravel.     Lif^t  planking  is  also  sometimes  used,  particu- 
larly in  such  cases  as  in  the  well  he  is  now  sinking  at  Chelsea, 
which  is  20  feet  square,  lined  throughout  with  8-inch  planking* 
It  has  reached  the  quicksand  at  die  depth  of  82  feet,  and  will 
be  stopped  dieie. 

Mr.  Davison  has  jnst  eempleted  a  wefi  at  Messrs.  Truman  and 
Hanbory's  brewery,  with  cast-iron  cylinders,  6  feet  diametca, 
and  198  &et  deep,  an  account  of  which  he  promised  to  present 
to  the  Institution. 

The  President  was  now  smking  a  set  of  cast-iron  ^lindess 
through  sand,  which  was  liaUe  to  be  washed  away ;  diey  were 
to  be  filled  with  concrete^  and  used  as  the  foundation  for  a  light- 
house at  the  Point  of  Air.  An  account  of  the  eonstruelMa  wea, 
he  believed,  preparing  for  die  Institution. 


i 
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*'  An  Historical  Account  of  Copper  Sheathing  for  Vessels.'' 

By  J-  J*  Wilkinson. 

The  two  former  papers  by  the  same  author,  treated  of  Wood 
and  Lead  Sheathing  for  Ships  :  the  present  communication  gives 
in  the  introduction  a  general  account  of  copper  as  a  metal ;  the 
localities  supplying  it ;  the  uses  to  which  it  has  been  applied,  from 
the  earliest  period  to  the  present  time ;  and  the  relative  estimation 
in  which  copper  of  various  countries  is  held,  on  account  of  its 
degree  of  purity,  its  ductility,  or  its  better  preparation,  in  which 
latter  particular  British  copper  is  stated  to  be  pre-eminent. 

An  epitome  is  then  given  of  a  return  to  the  House  of  Com-* 
mons ;  whence  it  appears  that  in  1889,  into  Swansea  alone,  there 
was  imported  4,350  cwts.  of  un wrought  metal,  and  419,604  cwts. 
of  ore,  and  that  there  was  exported  during  the  same  year,  of 
British  metal,  158,742  cwts.,  and  foreign  metal  112,830  cwts. — 
Copper  from  Sweden  is  considered  more  malleable  than  that  from 
Hungary,  but  the  former  is  not  so  good  as  British  metal,  as  it 
contains  a  portion  of  iron. 

Copious  extracts  are  made  from  '*  Knowles's  Naval  Architect 
ture,  whence  is  quoted  the  first  recorded  use  of  copper  sheathing 
upon  the  ''Alarm"  frigate,  in  1761 ;  at  that  period  it  was  be- 
lieved tliat  sea*water  had  little  action  upon  pure  copper,  and  the 
rapid  decay  of  the  partial  sheathing  of  certain  ships  was  attributed 
to  the  impurity  of  the  metal.  Experience  showed,  however,  that 
pure  copper,  like  that  employed  on  the  **  Tartar,"  could  be  de- 
stroyed in  the  short  space  of  four  years,  while  the  sheathing  of 
the  **  Batavia,"  an  old  Dutch  man-of-war,  and  of  the  "  Plymouth" 
yacht,  was  perfect,  afler  J24  and  27  years'  service ;  in  both  the 
latter  there  was  an  alloy  of  vsirth  part  of  zinc. 

Much  information  is  given  on  the  rolling  of  copper  sheets ;  the 
dimensions ;  the  weight  per  square  foot  of  different  gauges,  and 
the  uses  to  which  the  various  kinds  are  applied ;  as  also  on  the 
quantities  of  metal  used  for  sheathing.  The  "  Neptune,"  of  120 
guns,  was  cased  with  47S8  sheets,  weighing  altogether  17  tons 
19  cwts. 
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The  use  of  copper  sheaihiiig  is  to  protect  the  wood  from  de- 
struction by  the  worm,  and  to  prerent  the  adhef  ion  of  weeds, 
tMunacles,  &c.,  which  impede  the  sailing  of  the  vessel.     On  the 
first  introduction  of  copper,  it  was  used  in  eon^miction  with  iron 
bolts  and  other  fastenings ;  these  soon  oxidated,  and  serious  acci- 
dents occurred.     It  was  advised,  in  consequanee,  that  all  the 
bolts  should  be  of  copper  or  mixed  metal.     The  attention  of  the 
Government  was  directed  to  the  subject,  and  Sir  Humphrey  Davy 
was  appointed  to  experiment  upon  specimens  of  metal  of  different 
qualities.     He  soon  discovered,  that  when  two  dissimilar  metals 
are  in  contact,  and  immersed  in  sea-^water,  a  voltaic  effect  is  pro- 
duced, which  occasions  a  rapid  corrosion  of  the  more  oxidable 
metal,  while  the  other  remains  uninjured.     In  1 824,  Sir  Hunt- 
phrey  Davy  communicated  to  the  Government^  diat  he  had  dis- 
covered a  means  of  preventing  the  corrosion  of  the  c<^per,  by 
rendering  it  electro-negative.    This  he  proposed  to  efibct  by  pin>- 
tectors  of  ainc,  iron,  or  any  other  easily  oxidable  metal.     After 
a  variety  of  experiments  he  determined  that  the  protectors  should 
consist  of  six  bars  of  cast-iron,  whose  united  surface  should  be 
livth  part  of  the  area  of  the  copper  exposed  to  the  action  of  the 
sea-water ;  two  of  them  were  placed  midships  on  the  keel  of  the 
ship,  two  on  the  bows,  and  two  on  the  stem,  about  three  feet 
imder  water.     As  far  as  the  philosophical  &ct  was  concerned,  the 
result  was  conclusive,  as  the  copper  suffered  no  waste. 

Inconveniences  however  aro^,  whidi  had  not  been  foreseen ; 
as  die  copper  did  not  okidatOf  its  whole  surface  was  speedily 
covered  with  barnacles  and  sea  weeds,  which  collected  in  soch 
quantities  as  to  impede  the  sailing  of  the  vessels,  and  adhered  so 
fast,  that  in  removing  them  the  copper  was  frequently  torn  away ; 
the  protectors  were  therefore  abandoned,  in  1826,  for  all  vessels 
on  service,  but  were  still  used  for  the  ships  lying  up  in  harbour ; 
the  bottoms  of  these  became,  however,  so  foul,  that,  iii  1828,  the 
system  was  entirely  abandoned. 

Afler  the  protectors  had  been  for  some  montlis  on  the  shipd' 
bottoms,  it  was  found  that  on  the  outer  sur&ce  a  red  oxide  was 
fbnned,  and  beneath  it,  for  some  depth,  a  substance  resembling 
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plumbi^ ;  this  substance,  having  sulphate  of  iron  lor  one  of  is 
constituents,  when  laid  upon  any  inflammable  body,  rawaied  spoa- 
taneous  combustion :  a  similar  result  was  obtained  by  Mr.  F.  1>aDiri 
in  1817,  while  experimenting  upon  cast-iron,  by  solution  in  difatt 
muriatic  acid. 

Protectors  of  various  kinds  have  been  tried  in  the  French  naw. 
and  in  the  United  States ;  but  generally  with  doubtful  success. 

A  list  of  all  the  patents  for  copper  and  other  sheathii^^  as  wfi 
as  for  means  for  preventing  corrosion,  &c*,  is  then  givex^  mt  gitM 
length :  the  gradual  progress  of  the  application  of  copper  slieatluE|s^ 
first  to  ships  of  the  Royal  Navy,  then  to  Indiamen,  to  Tranqpoits. 
and  finally  to  Merchant  Ships,  is  then  traced.     It  appears  that  sr 
the  vessels  which  enter  the  Thames,  one-fifUi  are  sheathed  widi 
copper  and  its  alloys;  of  vessels  at  Liverpool,  eight-tenths  ^fe 
coppered.     The  precautions  for  preserving  uncoppered    vessel 
irom  the  "  Teredo  navalis  "  are  then  described :  and  coal-tar  pttci 
is  mentioned  as  the  most  effective  substitute  for  sheadiing. 

Copper  sheathing  appears  to  be  entirely  neglected  for  vessels  k 
the  coal  trade,  although  it  is  singular  that  the  "  Teredo  "  is  found 
in  every  port  to  which  coals  are  carried,  south  of  the  Tees ;  in 
the  Thames,  as  high  up  as  Gravesend,  and  northward  as  &r  as 
Whitby ;  traces  of  the  ravages  of  the  "  Teredo  navalis,"  and  of  die 
*'  Limnoria  terebrans,"  have  at  various  periods  been  found,  from 
the  North  of  Scodand  and  Ireland,  on  almost  every  coast  to  die 
Cape  of  Good  Hope  and  Van ,  Dieman's  Land,  in  the  Eastern  , 
hemisphere ;  and  in  the  Western  hemisphere,  from  the  river  St 
Lawrence  to  Staten  Island  near  the  Terra  del  Fu^^,  almost  in  die 
Polar  Sea;  so  that  although  this  maritime  scourge  is  rifest  in 
warm  climates,  yet  cold  latitudes  are  not  exempt  from  it. 


Mr.  Lowe  was  pleased  to  find  that  the  use  of  coal-tar  pitch  for 
shipping  was  advantageously  mentioned :  he  was  convinced  that 
it  would  be  found  very  superior  to  v^table  pitch  :  he  had  seen 
comparative  experiments  tried  on  board  an  India  ship,  and  the  re- 
sult was,  that  the  timber  which  had  been  coated  with  the  former 
was  preserved  both  from  the  worm  and  from  decay,  while  diat 
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v^liich  was  covered  with  the  latter  had  suffered  from  both.  He 
attributed  the  preservative  quality  of  the  coal-tar  pitch  to  the 
quantity  of  sulpho-cyanic,  or  sulpho-prussic  acid,  which  it  con- 
tained. 

Mr.  Home  had  used  coal-tar  extensively  on  wood,  but  found 
that  it  produced  decay,  which  he  attributed  to  the  ammonia  con- 
tained in  it 

Lieutenant  Oldfield  alluded  to  Renwick's  Patent,  for  saturating 
timber  with  coal-oil :  he  had  seen  specimens  of  piles  at  New  York, 
which,  when  prepared  by  Renwick's  process,  perfecdy  resisted 
the  attacks  of  the  **  Teredo  navalis,"  in  the  same  situations  where 
Kyanized  piles  had  been  entirely  destroyed. 

Mr.  Bethell  confirmed  Lieutenant  Oldfield's  statement.     Coal- 
oil  was  a  powerful  preservative  when  properly  prepared  and  ap- 
plied : — ^he  objected  to  the  use  of  ammonia  in  any  shape,  as  it 
rotted  timber  very  &st.     In  experiments  he  had  made,  previously 
to  taking  out  his  patent  for  preparing  timber  with  coal-oil,  he  ob- 
served that  wood  coated  with  common  coal-tar,  soon  turned  brown, 
and  decay  ensued :  ammonia  produced  the  same  appearance  and 
effect.      If  any  vegetable  fibrous  substance,  such  as  peat,  was 
sprinkled  with  ammonia,  it  speedily  rotted,  and  became  a  rich 
black  earth.     In  the  mediterranean,  the  native  ship-owners  used 
nothing  but  coal-tar  pitch  for  their  vessels ;  they  were  cleaned  and 
well  tarred  twice  a  year,  and  the  worm  seldom  made  any  ravages, 
although  unprepared  timber  in  those  latitudes  was  destroyed  in  a 
very  short  time. 

The  refined  coal-tar,  as  manufactured  in  London,  is  purified 
firom  ammonia  by  distiUation,  and  found  an  excellent  coating  for 
wood.  The  oil  of  tar,  used  in  Mr,  Bethell's  process,  is  likewise 
purified  from  ammonia. 

Mr.  Parkes  conceived  that  diluted  ammonia  must  be  meant  as 
recommended  for  agricultural  purposes,  and  not  the  ammoniacal 
liquor  as  it  came  from  the  gas-works ;  the  former,  when  used  with 
discretion,  properly  diluted,  and  to  certain  soils,  was  an  active 
stimulant  in  cultivation,  but  the  latter  contained  matter  which  was 
very  prejudicial. 
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Mr.  Becbell  observed«  that  ammoniacal  liquor,  wb«n  diksfted  widb 
tlMte  paits  of  water,  had  be«i  fiwnd  lo  aicoeod  perfectly  wcO 
piaty  toik.    Nearly  all  flue  td-ainmoniac  of  coiuincice    m 
made  from  the  ammoniacal  liquor  from  gas-works. 

Mr.  HawkiM  temarked,  thai  il  could  be  readHy 
thai  die  proportioo  of  mmnonia  used,  would  r^gUlale  tihe 
be  produced  ;  as  in  the  case  of  gypsum,  of  which  two 
acps  was  a  good  manure ;  bul  in  some  places  fifteea 
bushek  peir  acre  had  been  tried,  and  of  courte  a  complete  fidlure 
had  tmautdi 

Mr.  Parkes  replied,  that  gypsum  was  commonly  used  in  York- 
shire, and  habit  had  dictated  the  ptopdrlioas  so  wdl  that  it  icuitd 
to  be  the  best  manure  the  fimaers  possessed  there. 

Mr.  Taylor  reeaUed  the  conversation  to  the  subject  af  die  Paper 
on  Copper  Sheathing,  from  which  many  curious  fiida  naight  W 
dimwn*     The  ancient  specimens  ot  copper  sheets  had  eodamed 
kiAger  than  the  modem  :  the  fiMmar  contained  an  alloy  <^  yvv^ 
pari  of  sinc«     The  **  Munis "  melal,  wlUdi  is  now  beii^  ex- 
tmsivdy  used,  contains  alloy  of  the  same  mat^i^l,  bul  in  a  laiger 
pvoporlkNi^  ThD  inequaUtyof  manu&cstucQdei^jyper  had  perplexed 
the  •chemisi  and  the  ttunofiietatter  fi>r  Ml  forty  years ;  and  after 
aU  ifatijr  researches  and  ^kpevimenls,  it  would  appear  thai  die 
chemistvy  of  the  maniifiiclure  of  copper  and  c^ison  was  not 
stood.     Mr.  Taylor  had  been  considited  by  Sir  John  Hensl 
the.  subject,  and  he  had  cecommended  assaying  the  sheets  inalead 
of  receiving  them  by  the  appearance  of  their  surfiiees,  as  was  the         ] 
usual  mode.     Dr.  Faraday  and  Mr.  Richard  Phillips  had  made 
an.  extensive  senes  of  experimeats  for  Mb.  Vixriao,  aod  Mr.  Far- 
q^uhar  had  carefoUy  analysed  various  specimens ;   but  all  diasa 
eminent  men  fiuled  in  discovering  any  chemical^  diflbrenoe  beCWiecB 
Ibe  ac^per  wihich  had  endured  well  and  that  which  had  been 
mildly  destroyed. 

Sb^etaof  QOppet  noUed  tiN  same  day,  under  apparendy  aiaaflar 
ciixmrnstanqas,  differed  materially  in  qMaiity.  In  the  pvooan  of 
*'  poUiofi"  whieb  it^  earned  on  by  sdrvii^  about  the  copper  whila 
in  a  fluid  state,  with  poles  of  green  wood,  producing  ebulIitieB.        | 
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whether  the  operation  is  contiiiiied  too  long  or  too  dbort  a  tiine» 
the  metal  becomes  brittle  and  tbe  quality  cannot  be  recovered. 

Lees  copper  is  now  exported  from  Russia  because  the  attention 
of  the  miners  is  directed  to  the  gold  mines.  Mr.  Ti^lor  attri- 
huted  the  superiority  of  the  quality  of  the  foreign  copper  to  the 
ore  being  smelted  with  charcoal,  whereas  English  copper  is 
smelted  with  bituminous  coal,  frequently  containing  sulphur. 


NOTICE  OF  NEW   WORKS. 


The  Society  for  the  Diffusion  of  Useful  Knowledge,  in  addition 
to  tlie  valuable  Maps,  Astronomical  and  Geogra[^ica),  whieh  are 
already  before  the  public,  have  now  in  course  of  puMieation 
**  a  Series  of  Diagrams,  illustrative  of  the  principles  of  Meehanteal 
Science  and  Naturaimiosophy,  with  their  practical  appKeadonsy 
accompanied  with  short  descriptions  and  explanations  adapted  tv 
the  purposes  of  instruction.''  We  have  not  been  furnished  with 
any  details  o£  the  plan  proposed  to  be  pursued  by  the  editor  of 
this  work  ;  but,  as  respects  the  Diagrams,  in  Part  I.,  now  before 
us,  which  are  on  the  scale  beam  or  lever  of  the  first  order, 
suitable,  as  to  size,  for  illustrating  the  principles  of  Mechanics, 
in  a  public  lecture,  we  anticipate  that  they  will  be  found  ex- 
tremely useful  in  schools,  and  tend  greatly  to  assist  the  pupib 
in  acquiring  a  correct  knowledge  of  that  most  important  branch 
of  the  arts  and  sciences, — Practical  Mechanics. 

We  wouhi  recommend  Messrs.  Chapmak  and  Hall,  the  pub- 
lishers, to  reduce  the  price  if  possibfe,  as  the  present  cost  will  be 
a  serious  obstacle  to  the  sale  of  the  work. 


J  Catalogue  of  Works^  in  all  departments  of  English  Literature^, 
classifiedf  with  a  General  Alphabetical  Index : — 

Longman  &  Co. 
la  this  may  be  found  all  the  best  and  most  popular  works,  not 
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only  on  History,  Poetry,  and  General  Literature,  but  also  on  the' 
various  branches  of  Arts  and  Sciences ;  and,  as  a  whole,  must  be 
considered  a  valuable  auxiliary  to  the  library,  both  of  the  admirer 
of  Belles  Lettres,  and  the  enquirer  afler  useful  knowledge. 


Ui0t  ot  9aunti^ 

Granted  by  the  French  Government  from  the   1st  of  July  to 

the  SOth  of  September,  1840. 

(Continued  from  Page  224,  Vol.  XX.) 


Dubourjal,  of  Paris,  for  metallic  roofs  of  houses. 

Duchampt,  of  Paris,  for  a  new  fuel. 

Duclos  and  Peyle,  of  Lyons,  for  printing  brocaded  velvet. 

Dufeu,  of  St.  Martin  de  Deuilly,  for  a  machine  for  cleaning  shoes. 

Dufour,  of  Trigny,  for  an  improved  motive  power. 

Duperrier,  of  Paris,  for  an  improved  heating  apparatus. 

Durand,  of  Puteaur,  for  a  new  mode  of  printing  &brics. 

Durosoy,  of  Tuchan,  for  a  rotary  steam-engine. 

Durot,  of  Bussy ,  for  a  crucible  for  extracting  iron  from  blast  fru-naces. 

Dutot,  of  Domiront,  for  a  process  for  weaving  several  pieces  upon 

the  same  loom,  and  by  one  operation. 
Duvillard  and  Tallois,  of  Melun,  for  a  new  lock. 
Duvallier,  of  Paris,  for  a  new  button. 
Duvoir,  of  Paris,  for  an  improved  califyer. 
Egard,  of  Marsas,  for  a  plough  for  excavating  earth. 
Estique  and  Jacquemard,  of  Rheims,  for  a  roving  frame. 
Fabriquet,  of  Grenoble,  for  an  improved  pump. 
Fagot,  Senr.,  of  D^ville,  near  Rouen,  for  a  frame  for  rolling  printed 

calicoes. 
Farcot  and  Monestier,  of  Paris,  for  a  new  lock. 
Faure,  of  Nancy,  for  a  mechanical  lamp. 
Figeac  and  Reyni6,  of  Toulouse,  for  a  mode  of  manu&cturing  a 

refreshing  beverage. 
Figuera  and  Co.,  of  Paris,  for  a  mode  of  manufacturing  salts  of 

ammonia. 
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FiUion,  of  Paris,  for  a  process  for  the  cuttuig  of  gloves. 
Finino,  of  Paris,  for  a  substance  imitating  bronze. 
Fontaine,  of  Paris,  for  an  instrument  for  setting  lamp  wicks. 
The  Marquis  de  Forbin  Tanaon,  of  Villelaure,  for  dessicating  the 

roots  of  beetroot. 
Fouju,  of  Paris,  for  improvements  in  the  manu&cturing  of  bread 

and  brandy  from  com. 
Foumel  and  Laval,  of  St.  Chamond,  for  improvements  in  Jacquard 

looms. 
Fouschard  Brothers,  of  Neuilly,  for  the  dessication  and  bleaching 

of  syrups  of  fecula. 
Fran9ois,  of  Paris,  for  green  grease,  for  carriages. 
Frolick,  of  Paris,  for  perpetual  motive  power. 
Funomet  de  Changy,  of  Montmartre,  for  a  new  mode  of  transmit- 
ting motion. 
De  Galbois,  of  St.  Etienne,  for  a  new  mode  of  drawing  waggons 

up  an  incline. 
Galbrenner,  of  Paris,  for  improved  dressing  cases. 
Gand,  of  Paris,  for  improvements  in  the  manu&cturing  of  violins 

and  counter-basses. 
Gaullier,  of  Lyons,  for  a  new  measure  for  coats. 
Gengembre,  of  Paris,  for  a  new  construction  of  wheels. 
Gentilhomme,  of  Paris,  for  an  improved  turbine. 
GeofFroy  Feret,  of  Deauvais,  for  a  new  method  of  dyeing  bone 

buttons, 
George,  of  Paris,  for  a  machine  for  combing  flax. 
Geslin,  of  Paris,  for  a  machine  called  an  "  historical  clock." 
Oille,  of  Paris,  for  a  reflector,  for  the  purpose  of  throwing  light 

on  the  numbers  of  houses. 
Girod,  of  Morez,  for  a  new  system  of  bells. 
Gloquet,  of  Rouen,  for  an  instrument  for  mechanical  calculation. 
Goldenberg  and  Co.,  of  Strasburg,  for  an  improved  coffee  mill. 
Goodsell,  of  Paris,  for  a  new  mode  of  cleaning  fibrous  substances. 
Gossdin,  of  Paris,  for  a  mode  of  applying  marble  facings  on  a 

metallic  carcase. 
Goumay,  of  Paris,  for  a  new  application  of  pumps  to  the  washing 
of  wool. 


Gra&rd,  of  Paris,  iv  a 


GfniHBdf  C^HnDBiddf  ct  Frcfd,  oi  Portisiy  fiv 


Griolet,  of  Pam,  fiir  inqvoranenls  in  the 
Orvaidrt,  of  Pftrii»  fiir  a  new  mcdMid 
Goedc,  of  Montdidierv  lor  a  loom  finr 
OvMtty  of  Paaiy  y  finr  a  dsw  apparatH  ■sr 

limba. 
Gacrrier,  of  Paris,  fiir  a  new  gardoi  diaix. 
Gnilliniv  of  NyociSt  ibr  a  machine  ibr  tbe 

snbstanoes. 
Gainier,  of  Paris,  lor  iaprovod  water-doaeta. 
Gv  jot,  of  Paris,  for  a  telegraph,  to  be  nsed  by  mgbt. 
Hainsselin,  of  Paris,  for  improTeroents  in  the 

stearic  candles. 
Hainsselin,  of  Paris,  for  a  machine  for  chopping  taliow. 
Henri,  of  BatignoUes,  near  Paris,  for  a  method  for  pnercntiiyihr 

escape  of  water  from  steam-engines. 
Hugonis,  of  Bordeaux,  for  pipes  in  baked  earthenware.^ 
Hunt,  of  Paris,  for  impenneable  shoes. 
Huson,  of  Bar-le-diie,  for  a  mill  for  linseed  and  mostand  aerd. 
Jsillour,  of  Paris,  for  improved  carriage  wheels. 
Jarre,  Jnnr.  of  Montpdlier,  &r  a  new  kind  of  gun. 
Jarry,  of  Paris,  for  roads  of  bituminated  wood,  and  new  Tsdiides. 
Jeanningros,  of  Omans,  for  a  new  descriptian  of  caaor. 
Jeunet,  of  Paris,  for  a  new  mode  of  inann&ctoring  matches. 
Joannii^  of  Paris,  for  mechanism  for  tronsera  straps,  bdta,  staysb  Urs, 
Jomeau,  of  Paris,  for  iron  beams  foe  bridges  and  other  pmrpoees. 
Jonnoux,  of  Rheims,  for  spinning  card  with  a  continuons  MmL 
Joutdaio,  of  Paris,  for  a  machine  fmr  raising  riTcr  water. 
Jomrdan,  9c  Co.,  of  Carabrai,  for  an  iq^Iication  of  the  Jae^asHd 

to  bobbin*>net  frames. 
Jovrdans,  of  Paris»  for  an  improved  spring  for  carriages. 
Joyeux,  eldest  Son,  of  N^mes,  for  improvements  on  the  Elfish 

frame  tar  making  stockinga. 


French  Patents.  S93 

Jusserand,  of  Lyons,  for  roofs  in  iron  and  cast-iron. 

Keene,  of  Paris,  for  a  new  system  of  lighting  streets  and  houses. 

Koenig,  of  Meaux,  for  a  machine  for  thrashing  com. 

I^abrousse,  of  Paris,  for  a  metallic  ink-stand. 

LiacaiTidre,  of  Paris,  for  mouldings  in  solid  iron,  covered  with 

brass. 

Liambert,  of  Rheims,  for  a  percussion  gun. 

liamouroux,  of  Vervins,  for  a  cast-iron  stove. 

LAndraud  and  Marcel,  of  St.  Edenne,  for  improvements  in  fire-- 
arms. 

Liapeyre,  of  Liboume,  for  a  mechanical  instrument  for  calculating. 

Ijapointe,  of  Paris,  for  improved  measures  for  liquids. 

Liarivi^re,  of  Paris,  for  improved  buckles. 

Laubereau,  of  Paris,  for  a  ventilator  for  drying  four  pieces  of 

doth  by  one  operation. 

Laurent  Brothers,  of  Toulouse,  for  a  new  lamp  burner. 

Lebet  and  Colifirat,  of  Paris,  for  a  new  alloy. 

Lefort  and  d'Orleans,  of  Paris,  for  an  umbrella  slide. 

Legrand,  of  Paris,  for  the  discolouring  of  linseed  oil. 

Legras,  of  Paris,  for  a  new  busk  for  stays. 

Legris,  of  Paris,  for  a  new  musical  instrument,  called  omanino* 

Lemercier  and  Thierry,  for  a  machine  for  printing  tissues  and 

papers. 

Lescaral,  of  Beauvais,  for  a  mode  of  manufacturing  Utrecht  velvet. 

Lesueur,  x>f  Paris,  for  a  new  application  of  glass  and  crystal,  for 

architectural  ornaments. 

Lesueur,  of  Paris,  for  improved  boxes  for  wheels. 

Lenfle,  of  Grenelle,  near  Paris,  for  a  new  ramrod. 

Levique,  of  Marseilles,  for  a  new  motive  power. 

L'Hermite,  of  Saumur,  for  an  improved  fire-arm. 

De  Libert,  of  Chenee,  for  a  new  system  of  road. 

De  Ligny,  of  Paris,  for  a  new  oven  for  plaster. 

De  Livac,  of  Sarrians,  for  a  mode  of  dessicating  the  roots  of 

beetroot. 

Lodd6,  of  Paris,  for  an  improved  feather  broom. 

Loire  and  Seme,  of  Paris,  for  an  improved  billiard  table. 
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Lorilleux'Vui^rdf  of  Park,  for  a  new  mode  of  caBting  printing 

type 
Lorin,  of  Parisi  for  a  machine  for  extracting  the  juioe  of  heetroot. 
Loyer,  of  Paris,  for  inexplosible  steam-engines. 
Lucas  and  Scordel,  of  Paris,  for  a  pump,  applicable  to  mk-stands* 
Luc,  of  Paris,  for  an  acoustic  apparatus. 
Machly,  of  Rouen,  for  improved  gas,  fbr  iOummadon. 
Magny,  of  Vandevanne,  for  an  improved  plough. 
Maillot,  of  Paris,  for  a  new  spring  for  trousers  straps,  belts,  &e« 
Mattre,  of  Villatte,  for  bituminous  tiles. 
Manchon,  of  Paris,  for  an  impermeable  fabric  for  covering  steel 

busks. 

Manigot,  of  Nevers,  for  alphabets  and  cyphers  in  sugar-plums. 

De  Manneville,  of  Gonneville,  for  an  apparatus  for  cooperage. 

Mantelet,  of  Paris,  for  an  improved  batten. 

Martin,  of  Paris,  for  a  new  mode  of  heating  stoves. 

Martin,  of  Besan^on,  for  improvements  iu  the  manufacturing  of 

bricks. 
Martin,  of  Moriz^court,  for  improvements  in  the  manufacture  of 

spoons  and  forks. 
Martin  and  Moisson,  of  Passy,  for  a  new  mode  of  manufacturing 

hydrochloric  acid. 
Martinet,  of  Paris,  for  an  improved  water-closet. 
Mathieu,  of  Paris,  for  a  new  mode  of  traction. 
Mathieu,  of  Paris,  for  a  new  system  of  roads. 
Maurel,  of  Vienne,  for  anew  mode  of  hanging  rooms  with  paper. 
Mauzaize,  of  Ldves,  for  a  new  gate  for  hydraulic  wheels. 


mtit  of  ^tmitt 

That  have  passed  the  Great  Seal  of  IRELAND^  from  the  171* 
April  to  the  ISth  of  May,  1842,  inchuwe. 


To  Alphonse  Rene  Le  Mire  De  Normandy,  of  Redcross-square, 
in  the  .city  of  London,  Doctor  of  Medidne,  for  improvements 
in  the  manufacture  of  soap.— Sealed  19th  April. 
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Joseph   Henry  Tuck,  of  the  New  North-road,  Hoxton,  in  the 
county  of  Middlesex,  engineer,  for  improvements  in  apparatus 
or  machinery  for  making  or  manufacturing  candles* — Sealed 
19th  April. 
George  Wildes,  of  Coleman-street,  in  the  city  of  London,  mer- 
chant, for  improvements  in  white  lead, — ^being  a  communica- 
tion from  a  foreigner,  residing  abroad. — Sealed  19th  April. 
John  Juckes,  of  Putney,  in  the  county  of  Surrey,  Gent.,  for  im- 
provements in  furnaces  or  fire-places* — Sealed  2l8t  April. 
William  Brunton,  of  Neath,  in  the  county  of  Glamorgan,  en- 
gineer, for  an  improved  method  or  means  of  dressing  ores, 
and  separating  metals  or  minerals  from  other  substances. — 
Sealed  26th  April. 
James  Hunt,  of  10,  Whitehall,  in  the  county  of  Middlesex,  Gent, 
for  improvements  in  the  manu&cture  of  bricks. — Sealed  3rd 
May. 
William  Newton,  of  the  Office  for  Patents,  Q^^  Chancery-lane,  in 
the  county  of  Middlesex,  engineer,  for  an  improved  machine  or 
apparatus  for  weighing  various  kinds  of  articles  and  goods, — 
being  a  communication  from  a  foreigner,  Andre  Weschniakoff, 
residing  abroad. — Sealed  7th  May. 
Edward  Morewood,  of  Winchester-buildings,  Great  Winchester- 
street,  in  the  city  of  London,  Esq.,  for  an  improved  mode  of 
preserving  iron  and  other  metals  from  oxydation  or  rust, — 
being  a  communication  from  a  foreigner,  residing  abroad. — 
Sealed  4  th  May. 
James  Murray,  of  Merrion-square,  in  the  city  of  Dublin,  Knt. 
and  M.  D.,  for  an  improved  method  of  combining  various 
materials,  in  a  manner  not  hitherto  in  use,  for  the  purpose  of 
manure. — Sealed  12th  May. 
Peter  Kagenbusch,  of  Welter  on  Rhur,  in  Westphalia,  in  the 
Kingdom  of  Prussia,  now  residing  in  the  parish  of  Whitby 
and  county  of  York,  in  England,  for  improvements  in  the 
dyeing  of  wool,  woollen  cloths,  cottons,  silks,  and  other  fabrics 
and  materials. — Sealed  11th  May. 


[    396    ] 

mutt  of  itatfiitat 

OratUedfor  SCOTLAND,  suhicquenl  to  April  22im 

To  John  Venables*  of  Burdem,  in  the  county  of  Stafford, 
ware  nuunu&cturer,  and  John  Tunnidiff,  of  Burslem, 
bricklayer,  for  a  new  and  improved  method  of  building  mi 
constructing  ovens,  used  by  potters  and  china  mannfiictafgi 
in  die  firing  of  their  wares. — Sealed  25th  April. 
William  Newton,  of  the  Office  for  Patents,  66,  Chancery-lane,  a 
the  county  of  Middlesex,  civil  engineer,  for  an  improved  ■§- 
chine  or  apparatus  for  weighing  various  kinds  of  artides  cr 
goods, — ^being  a  communication  from  abroad. — Sealed   27^ 
April. 
Joseph  Atkinson,  of  Braham  Hall,  near   Harrowgate,  in  tie 
county  of  York,  farmer,  for  improvements  in  thraabii^  sad 
winnowing  machines. — Sealed  4th  May. 
John  Carr,  of  North  Shields,  in  the  county  of  Northumberiaai 
earthenware  roanu&cturer,  and  Aaron  Ryles,  of  the  same  place, 
agent,  for  an  improved  mode  of  operating  in  certain  processei, 
for  ornamenting  glass. — Sealed  6th  May. 
Henry  Barron  Rodway,  of  Birmingham,  in  the  county  of  War- 
wick, wine  merchant,  for  improvements  in  the  manufacture  of 
horse-shoes. — Sealed  12th  May. 
James  Murray,  of  Merrion-square,  in  the  city  of  Dublin,  Kot 
and  M.D.,  for  an  improved  method  of  combining  various  ma- 
terials, in  a  manner  not  hitherto  in  use,  for  die  purpose  of 
manure.  ^Sealed  12th  May. 
John  George  Bodmer,  of  Manchester,  in  the  county  of  Lancaster, 
engineer,  for  certain  improvements  in  machinery  or  apparatus 
for  cleaning,  carding,  roving,  and  spinning  cotton  and  other 
fibrous  substances. — Sealed  16th  May. 
Peter  Kagenbusch,  of  Wetter  on  Rhur,  in  Westphalia,  in  the 
Kingdom  of  Prussia,  dyer,  but  now  residing  in  the  parish  of 
Whitby,  in  the  county  of  York,  in  England,  for  improvements 
in  the  dyeing  of  wool,  woollens  cloths,  cotton,  silks,  and  other 
fabrics  and  materials. — Sealed  17th  May. 
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git^  Vatent0 

SEALED    IN    ENGLAND. 

1842. 


To  Henry  Barclay,  of  Bedford-row,  for  a  composition  or  com- 
positions, applicable,  as  tools  or  instruments,  for  cutting,  grind- 
ing, or  polishing  glass,  porcelain,  stones,  metals,  and  other  hard 
substances. — Sealed  dOth  April— 4  months  for  inrolment. 
John  Robinson,  of  Watney-street, Commercial-road  East,  engineer, 
for  improvements  in  windlasses  and  capstans. — Sealed  Srd 
May — 6  months  for  inrolment. 
John  Railton,  of  Blackburn,  machine  maker,  for  certain  improve- 
ments in  machinery  or  apparatus  for  weaving, — Sealed  Srd 
May — 6  months  for  inrolment. 
Godfrey  Wetzlar,  of  Middleton-square,  Clerkenwell,  Master  of 
Arts,  for  improvements  in  rendering  fabrics  waterproof, — 
being  a  communication. — Sealed  7th  May — 6  months  for  in- 
rolment. 
Joseph  Warren,  of  Heybridge,  Essex,  agricultural  implement 
maker,  for  certain  improvements  in  ploughs. — Sealed  9th  May 
— 6  months  for  inrolment. 
Francis  Prime  Walker,  Junr.,  of  Manchester,  coal  merchant,  for 
certain  improvements  in  the  manufacture  of  candles,  candle- 
sticks, or  candle-holders,  and  in  the  apparatus  connected  there- 
with.— Sealed  9th  May — 6  months  for  inrolment. 
George  Hawe,  of  Manchester,  Gent.,  for  certain  improvements 
in  machinery  or  apparatus  for  sweeping  and  cleaning  chimneys 
and  flues. — Sealed  9th  May — 6  months  for  inrolment. 
Thomas  Edge,  of  Great  Peter-street,  Westminster,  gas  apparatus 
manufacturer,  for  certain  improvements  in  apparatus  for  mea- 
snnng  gas  water  and  other  fluids. — Sealed  9th  May — 6  months 
for  inrolment. 
Samuel  Hall,  of  Basford,  civil  engineer,  for  improvements  in  the 
combustion  of  fuel  and  smoke. — Sealed  9th  May — 6  months 
for  inrolment 
Jacob  Wilson,  of  Wigmore-street,  Cavendish-square,  upholsterer. 
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tor  ceruin  improvements  in  bedsteads. — Sealed  9ih  May 

roontlis  for  inrolment. 
William  Sanderson,  of  Aldermanbory,  silk  manufacturer,  far  im- 

provementB  in  weaving  fiibrics,  to  be  used  for  coverii^  buttons. 

— Sealed  9tfa  May — 6  montbs  for  inrolment. 
Jobn  Melville,  of  Upper  Hariej-stnely  Esq.,  for 

provcmcnts  in  propeiliag  vcsssis. — Sealed  lltfaMaj — 6 

for  inrolment. 
John  Browne,  of  Brighton,  Gent.,  for  ioaprovementa  in  c^ 

factnre  of  mod  boots  and  overalls. — Sealed  IStli  M 

months  for  inrolment. 
Thomas  Williams,  of  Bangor,  smith,  for  an  improved   dm.— 

Sealed  Ifdi  Maj — 6  mondis  for  inrolment. 
William  Brunton,  of  Neath,  Glaraoigan,  civil  engineer,  for  an  im- 
proved method  or  means  of  dressing  ores,  and  separating  metak 

or  minerals  from  oUier  subetsBces ; — ^for  colonies  ondy. — Sealed 

19th  May — 4  months  for  inrolment. 
Joseph  Gibson,  of  Birmingham,  manufaotarer,  for  certain  in^rofe- 

ments  in  axletrees  and  axletree  boxes. — Sealed  2drd  May — 6 

months  for  inrolment. 
John  Benner  Lawes,  of  Rotherliampstead^  Hertforddiire,  Gent., 

for  certain  improvements  in  manures. — Sealed  25rd  May— 6 

months  for  inrolment. 
James  Pilbrow,  of  Totteidiam,  engineer,  for  certain  improvements 

in  steam-engines. — Sealed  SSrdMay — 6  months  for  inrolment. 
John  Bishop,  of  Polandmtreet,  jeweller,  for  a  new  or  improved 

construedon  of  brake  a[^>aratU8,  applicable  to  ndUray  carnages. 

— Sealed  29rd  May — 6  months  for  inrolment. 
Thomas  Middleton,  of  Loman-street,  Borough,  engineer,  for  an 

improved  method  of  preparing  Timetable  gelatine  or  sise,  for 

paper,  and  also  an  improved  mode  of  aj^lying  the  same  in  the 

manufacture  of  paper, — being  a  communication. — Sealed  23id 

May — 6  months  for  inrolment 
William  Tudor  Mabley,  of  Henrietta-street,  Covent-garden,  for 

improvements  in  machinery  or  apparatus  for  making  nails, — 

being  a  communication. — Sealed  2drd  May — 6  months  for 

inrolment. 
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HenJAinin  Cook,  Jun.,  of  Birmingham,  brass-founder,  for  improve- 
ments in  the  construction  of  bedsteads,  both  in  metal  and  wood. 
— Sealed  2Srd  May — 6  months  for  inrolment. 

Frederick  Goos,  of  Manchester,  Jacquard  machine  maker,  for 

certain  improvements  in  the  Jacquard  machine,  or  apparatus  to 

be  used  or  employed  in  looms  for  weaving. — Sealed  £drd  May^ 

6  months  for  inrolment. 
James  Murray,  of  Merrion-square,  Dublin,  Knt.  and  M.D.,  for 

an  improved  method  of  combining  various  materials,  in  a  man- 
ner not  hitherto  in  use,  for  the  purpose  of  manure. — Sealed 
23rd  May — 6  months  for  inrolment. 
William  Geeves,  of  Old  Cavendish  street,  Gent.,  for  improve- 
ments in  machinery  for  cutting  cork. — Sealed  24th  May — 6 
months  for  inrolment. 
James  Stewart,  of  Osnaburgh-street,  Regent*s-park,  piano-forte 
maker,  for  improvements  in  hinges  for  piano-fortes,  and  other 
purposes. —  Sealed  24th  May — 6  months  for  inrolment. 
Thomas  Waterhouse,  of  Edgely,  Cheshire,  manufacturer,  for  a  cer- 
tain improvement  or  improvements  in  machinery  for  carding 
cotton,  wool,  flax,  silk,  and  similar  fibrous  materials. — Sealed 
24th  May — 6  months  for  inrolment. 
Joseph  Duce,  of  Wolverhampton,  Staffordshire,  lock  manufac- 
turer, for  an  improved  lock,  and  key  to  be  used  therewith,  and 
an  improved  slide  bolt  for  the  said  lock,  applicable  also  to  other 
purposes. — Sealed  24th  May — 6  months  for  inrolment. 
James  Boydell,  Junr.,  of  Hope  Farm   Works,  near  Dudley, 
Staffordshire,  iron  master,  for  improvements  in  the  manufac- 
ture of  keel  plates  for  vessels,  iron  gates,  gate  posts,  fencings, 
and  gratings* — Sealed  24th  May — 6  months  for  inrolment. 
James  Potter,  of  Manchester,  manufacturer,  for  certain  improve- 
ments  in  machinery  for  spinning  cotton,  flax,  and  other  fibrous 
substances. — Sealed  25  th  May — 6  months  for  inrolmeat. 
Peter  Kagenbusch,  of  Whitby,  Yorkshire,  dyer,  for  an  improve- 
ment in  the  dyeii^  of  wool,  woollen  cloths,  cottons,  silks,  and 
other  fabrics  and  materials. — Sealed  26th  May — 6  months  for 
inrolment. 
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No.  CXXVIL 

Viumt  ^atmtit. 


To  William  Lewis  Rham,  of  WinkfieUi^  in  the  county 
ofBerkSf  clerks  for  certain  improvements  in  machinery 
or  apparatus  for  preparing  land,  and  sowing  or  de* 
positing  grain^  seeds,  and  manure. — [Sealed  2Srd  Mslj, 
1841.] 

These  improvements  in  machinery  or  apparatus  for  pre- 
paring land,  and  sowing  or  depositing  grain^  seeds,  and 
manure,  consist  in  the  peculiar  construction  of  a  machine, 
suited  to  the  performance  of  the  several  operations  of  pre- 
paring the  surface  of  the  soil,  dibbling  the  ground  for  the 
reception  of  seeds,  and  of  depositing  seeds  and  manure  in 
the  dibbled  holes  with  certainty  and  regularity*  This  ma- 
chine, (with  suitable  appendages,)  is  also  capable  of  being 
adapted  to  the  ordinary  operations  of  scarifying,  drilling, 
and  hoeing ;  and  of  clearing  the  ground  from  weeds,  stubble, 
or  roots* 
In  Plate  XVI.,  fig.  1,  is  a  vertical  section,  taken  longi- 
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tadinally  through  the  improved  machine ;  fig.  2,  is  a 
zontal  view,  as  it  would  appear  from  above ;  and  6g,  S,  is  a 
vertical  section,  taken  transversely  through  the  machine 
behind  the  dibbles;  in  which  several  figures,  the  same 
letters  of  reference  indicate  the  same  parts  of  the  machine. 

A  rectangular  frame  of  iron  a,  a,  a,  a,  supports    the 
whole  of  the  mechanism,  and  as  a  carriage,  runs  upon  four 
wheels*     The  larger  or  hinder  wheels  are  fixed  bj  keys,  or 
otherwise,  to  a  rotary  axle  b,  b,  which  axle  necessarily 
revolves  as  the  carriage  passes  over  the  ground,  and  finom 
this  rotary  axle  the  moving  power  is  communicated  tar 
working  the  operative  parts  of  the  machine.      The  smaller 
or  fore  wheels  revolve  loosely  upon  the  ends  of  a  bent  shaft 
c,  e,  aiBxed  to  a  circular  plate  cf,  which  plate  d,  and  shaft  e, 
have  a  vertical  axle  «,  fixed  in  them,  turning  in  the  front 
part  of  thtf  frame  a ;  and  at  the  top  of  this  axle  a  toothed 
wheel  f,  is  keyed,  for  the  purpose  of  being  acted  upon  bj 
an  endless  screw  g,  which  turns  the  wheel  and  sxlej',  e, 
and  thereby  steers  or  inclines  the  position  of  the  shaft  e,  of 
the  fore  wheels,  according  to  the  direction  desired  to  be 
given  to  the  carriage. 

Long  curved  levers  A,  A,  hang  upon  a  shaft  t,  i,  at  the 
hinder  part  of  the  frame,  and  are  braced  together  in  front 
by  hATsj,] ;  these  levers  carry  the  crank  axle  i,  designed  to 
work  the  dibbles.  The  bars  ^',j,  are  also  employed  to  hold 
the  angular  shoes  or  pressers  a,  which  precede  the  dibbles, 
for  the  purpose  of  working  the  soil  and  producing  a  smooth 
furrow,  where  the  dibble  holes  are  to  be  made.  These 
shoes  are  fastened  to  the  bars  j^j^  by  clamps  and  keys,  as 
shewn  in  fig.  1.  The  rotary  motion  of  the  crank  axle  t,  is 
derived  from  a  toothed  wheel  /,  fixed  on  the  shaft  &,  of  the 
running  wheels ;  the  teeth  of  the  wheel  /,  taking  into  a 
pinion  m,  keyed  upon  a  short  axle  appended  to  the  under 
sides  of  the  levers  A.     Upon  this  axle  is  also  affixed  a 
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toothed  wheel  n,  taking  into  a  pinion  o,  keyed  on  the  end 

of  the  crank  axle.     The  ends  of  the  levers  h,  h,  are  formed 

into  bent  arms  p,  p,  standing  up  vertically.     To  the  upper. 

parts  of  these  bent  arms,  a  transverse  horizontal  shaft  q,  in 

attached,  and  upon  this  shaft  a  series  of  small  levers  r,  r,  r,  r» 

hang  loosely.    Each  of  these  small  levers  is  connected  at  its 

end  by  a  joint  to  the  upper  part  of  one  of  the  vertical  shafts 

of  the  dibbles  s,  s,  $,  s.    To  these  small  levers  there  are  also 

connected  severally,  by  joints,  one  of  the  crank  rods  i,  i,  t,  /, 

which  extend  from  the  several  cranks  on  the  shaft  k. 

It  wiU  now  be  perceived  that,  as  the  machine  passes 
over  the  ground,  the  rotation  of  the  axle  &,  of  the  running 
wheels,  will,  by  the  train  of  toothed  gear  /,  m,  «,  and  o,  as 
described,  cause  the  crank  axle  it,  to  revolve  in  an  opposite 
direction  to  that  of  the  running  wheels ;  and  in  so  doing, 
through  the  agency  of  the  rods  /,  /,  /,  /,  to  raise  and  depress 
the  small  levers  r,  r,  r,  r,  successively,  by  which  the  dibbles 
«,  »,  #, «,  will  be  forced  down  into  the  ground,  and  lifted  up 
after  havii^  made  the  dibble  holes. 

In  order  to  avoid  any  strain  to  which  the  lever  r,  might 

be  subjected  by  the  point  of  the  dibble  meeting  with  a 

stone  or  other  hard  substance  in  the  ground,  near  the  end 

Af  the  lever  r,  there  is  a  joint,  allowing  it  to  give  way  under 

any  occasional  extraordinary  resistance;  but  this,  at  all 

other  times,  ia  kept  firm  by  a  powerful  spring,  acting  upon 

its  upper  edge.     For  the  purpose  of  communicating  a 

vibratory  motion  to  the  shaft  of  the  dibble  #,  from  the 

crank  rod  t,  a  strap  piece  tf,  having  a  forked  end,  connects 

the  dibble  shaft  and  the  crank  rod  together ;  and  a  pin,  set 

into  the  shaft  of  the  dibble  and  passed  through  slots  in  the 

sides  of  the  fork,  confines  their  actions  and  produces  a 

parallel  motion  between  the  strap  «,  and  the  lever  r,  and 

thereby  moves  the  dibble  up  and  down.   By  the  rotation  of 

the  crank  it,  and  the  action  of  the  compound  levers  described, 
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the  dibble  shaft  will  be  brought  out  of  its  perpendicular  po- 
sition into  the  inclined  situations,  shewn  by  dots  in  fig-.  I ,  and 
made  to  describe  a  curve ;  but  as  the  carriage,  at  the 
time,  is  moving  onward,  the  point  of  the  dibble  will  be 
dered  nearl j  stationary,  (though  not  perfectly  so,)  as  to  the 
spot  of  ground  with  which  it  is  brought  in  contact.  In  order, 
therefore,  to  prevent  the  point  of  the  dibble,  by  a  slight 
movement,  raking  a  curved  recess  in  the  ground,  or  its 
shaft  being  bent  by  the  resistance  as  the  carriage  advances^ 
a  small  degree  of  vibratory  action  or  play  is  allowed  to 
the  shaft  of  the  dibble  in  the  forked  end  of  the  strap  a, 
which  is  supported  and  regulated  by  the  elastic  force  of  a 
spring  9,  affixed  to  the  shaft  of  the  dibble,  and  acting 
against  the  end  of  the  forked  strap.     By  these  means,  the 
point  of  the  dibble,  when  pushed  into  the  ground  by  the 
descent  of  the  crank,  will  be  made  to  remain  in  the  same 
spot  until  it  is  drawn  up  by  the  ascent  of  the  crank  in  the 
opposite  part  of  its  rotation. 

Whilst  the  point  of  the  dibble  is  in  the  ground,  it  per- 
forms a  rotary  movement  upon  its  shaft,  which  is  efiected 
by  the  following  means : — The  construction  of  the  dibble  is 
shewn  in  the  detached  vertical  view,  fig.  4,  which  exhibits 
the  dibble  and  the  depositing  valves  of  the  machine,  partly 
in  section,  and  upon  an  enlarged  scale ;  and  fig.  5,  is  a  view 
of  the  same,  as  seen  from  above.     The  bulb  or  point  of  the 
dibble,  is  formed  at  the  bottom  of  a  tubular  socket,  which 
may  be  called  the  dibble  shank.     Into  this  tube  is  inserted 
the  lower  part  of  the  dibble-shaft,  which  is  connected  at  top 
to  the  lever  r,  and  the.  shaft  and  shank  are  held  together 
by  a  pin  passed  through  the  shank,  which  acts  in  a  circular 
groove,  in  the  lower  part  of  the  shaft,  as  shewn  in  the  sec* 
tion.   At  the  upper  part  of  the  shank  there  are  cross-arms 
tff,  10,  one  of  which  arms,  (whilst  the  dibble  is  stationary  in 
the  gpround,)  by  the  forward  progress  of  the  carriage,  is 
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acted  upon  by  a  little  curved  tappet  pin  x^  fixed  in  a 
horizontal  guide-plate  »y  (see  fig.  I,  and  S,)  which  tappet 
piiij  by  striking  against  the  arm  to,  as  the  carriage  ad- 
vancesy  causes  the  shank  of  the  dibble  to  be  turned  one 
quarter  round.  The  object  of  this  rotary  movement,  given 
to  the  dibble,  is  to  produce  smoothness  in  the  dibble-hole, 
and  prevent  the  dibble  drawing  up  any  portion  of  the  earth 
as  it  rises. 

The  positions  of  the  hoppers  and  valves,  by  which  the 
seeds  are  deposited  in  the  dibble-holes,  are  shewn  in  figs. 
1  and  S,  and  upon  a  larger  scale  at  b,  c,  d,  &c.,  in  figs.  4 
and  5. 

The  hopper  b,  made  of  metal,  or  any  other  suitable  ma- 
terial, containing  the  seeds,  is  contracted  at  bottom^  and 
its  lower  aperture  is  closed  by  a  tumbler-valve  c,  which  is 
a  cylinder,  having  a  small  recess  to  receive  the  proper 
quantity  of  seed  to  be  delivered  at  each  operation  through 
the  spout  d.  The  tumbler  valve  c,  is  made  to  turn  upon 
its  axis,  by  means  of  a  rod  e,  connected  at  one  end  to  a 
crank,  on  the  end  of  the  axle  of  the  tumbler,  and  at  the 
other  end  to  the  moveable  shield  f,  which  encloses  the 
spout. 

The  working  of  this  shield  and  tumbler- valvoi  is  efifected 
by  a  rod  g,  attached  at  one  end,  by  a  socket  and  joint,  to 
the  shank  of  the  dibble,  and  at  the  other  end|  by  a  joint, 
to  the  moveable  shield  f.  As  the  dibble  vibrates,  in  the 
manner  described,  in  reference  to  fig.  1,  the  shield  f,  will 
.  be  made  to  move  upon  its  joint-pin  h,  into  the  position 
shewn  by  dots  in  fig.  4,  and,  consequently,  through  the 
agency  of  the  rod  e,  bring  round  the  tumbler-valve.  The 
seed,  held  iii  the  recess  of  the  tumbler  c,  will,  by  these 
means,  be  let  fall  into  the  spout  d,  but  at  that  instant  the 
shield,  being  raised,  will  not  allow  the  seed  to  pass  out 
below.    When,  however,  the  dibble  comes  to  its  vertical 
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or  quiesoent  ntuation  in  the  ground,  as  deacribedt  tbe  aliieU 
will  be  thrown  back,  as  in  fig.  4,  and  the  seed  pushed,  faj 
the  lower  part  of  the  spout,  through  the  aperture,  at  bol- 
ton,  into  the  hole  in  the  ground,  made  by  the  precedK^g 
operation  of  the  dibble ;  and  this  depoai&m  of  the  seed,  m 
the  previouslj  dibbled  hole,  will  be  e£fected  with  the  moat 
perfect  exactness,  bj  the  careful  adjustment  of  ^le  length 
of  the  rod  g,  as  seen  in  fig*  L 

Behind  the  seed*hopper,  a  similar  hopper  and  Yabe,  of 
larger  dimensions,  is  placed  for  the  delivery  of  manme.— 
i,  is  the  hopper  containing  die  manure;  k,  the  tnmfala- 
▼alve,  by  the  turning  over  of  which,  the  required  qpantilj 
of  manure  is  delivered  into  the  spout  L  The  moveable 
shield  m,  is  worked  by  a  rod  n,  connected  to  the  moveaUe 
shield  f,  of  the  seed  hopper;  and,  consequently,  as  die 
seeds  are  deposited,  by  the  shield  f,  in  one  dibbled  holc^ 
the  manure  is  pushed  out  of  the  shield  m,  in  a  simSnr  way, 
into  the  dibbled  hole,  previously  supplied  with  seed* 

Hence  it  will  be  perceived,  that  as  the  operations  of  die 
dibble,  the  seed-valve,  and  the  manure^valve,  are  connected 
together  and  depend  upon  eadi  odier,  they  will  act  simul- 
taneously. 

The  depth  to  which  the  dibble  shall  be  allowed  to  p«e- 
trate  into  the  ground,  may  be  regulated  by  turning  the 
pinion  o,  o,  which  takes  into  the  sc^^ment  racks  on  die 
edges  of  the  jsurmsj?,  p,  of  the  levers  A,  h,  as  shewn  in  figs. 
1  and  S.  This  is  done  by  means  of  a  handle,  on  die  longi- 
tudinal shaft  p,  on  the  side  of  the  machine,  which  carries  a 
bevil-pinion  upon  its  end,  taking  into  a  correspondi]^ 
pinion,  on  the  end  of  the  tiransverse  shaft  of  the  pinion  o,  o ; 
and  when  the  required  position  of  the  levers  A,  A,  and  their 
appendages,  is  determined,  they  are  held  fast,  in  diat  po- 
sidon,  by  a  ratchet  and  catch  q,  which  keeps  the  dibbles 
at  their  desired  height. 
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The  centres  of  the  shaft  f,  whereon  the  levers  j&,  h^  hangj 

of  the  driviiig-wheei  l,  and  of  the  pinion  m,  being  nearly  in 

ft  liney  a  small  degree  of  elevation  and  depression  of  the 

levers  £»  h^  is  allowed,  without  throwing  the  driving-wheel 

ly  and  pinion  m^  out  of  gear ;  but  if  the  levers  are  raised 

beyond  a  certain  height,  the  pinion  m^  will  be  drawn  away 

from  the  teetli  of  the  driving-wheeli  when  the  operating 

parts  of  the  machinery  will  be  raised  from  the  ground,  and 

their  evolutions  immediately  stopped.     The  carriage  may 

then  be  moved  upon  its  wheels  from  place  to  place,  without 

inconvenience,  the  dibbles  and  valves  remaining  quiescent. 

In  order  to  complete  the  operation  of  sowing,  a  series  of 

forked  rakes  r,  are  attached  to  the  back  part  of  the  machine, 

immediately  behind  the  manure  hoppers,  (shewn  detached 

at  fig.  6,)  for  the  purpose  of  raking  the  earth  over  the  holes 

in  which  the  seeds  and  manure  have  been  deposited ;  and 

•afler  these,  a  roller  s,  is  made  to  follow,  the  axle  of  which 

turns  in  arms  or  bearings,  extending  from  the  under  part 

of  the  machine,  for  the  purpose  of  pressing  the  ground* 

The  steering  or  forward  direction  of  the  carriage  before 
alluded  to,  is  effected  by  turning  the  handle  t,  which  works 
the  horizontal  shaft  u,  u,  extending  over  the  machine,  the 
end  of  that  shaft  carrying  the  endless  screw  g,  before 
mentioned. 

This  improved  construction  of  feeding-valves,  for  deposit- 
ing seeds  or  manure,  as  above  described,  may  be  adapted, 
to  any  common  drill,  and  opened  and  shut^  at  regular 
periods,  by  connecting  the  rods  g,  and  n,  or  either  of  them, 
with  a  crank,  moved  by  any  convenient  means;  and  by 
removing  the  shoes  or  pressers  a,  which  are  placed  in  front 
of  the  dibbles,  and  attaching  to  the  bars  j,  ji  tools,  similar 
to  those  shewn  detached  at  figs.  7  and  8,  the  machine  may 
be  converted  into  a  scarifier,  skufiier,  or  hoe,  by  which  the 
surface  of  the  land  may  be  cleared  of  weeds,  and  laid  open 
for  the  operation  of  the  drill  or  the  dibble. 
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The  peculurly-foimed  tool,  repretented  at  fig.  8,  m^-  be 
applied,  with  great  advantage,  aa  a  hairow-tiDe,  or  am  a 
coulter  to  a  plongb,  for  remoTing  and  taming  over  aaj 
weeda  or  other  obatrucdoni  on  tite  knd. — [ImrotUtl  mi  ike 
PeUy  Bag  qffiee,  November,  1841.] 

Specificktioo  drawn  by  l)«Mm.  NswtoD  md  Bon. 


To  John  While,  af  B^rton^n-the-Woldt,  itt  tAe  cotaOj 
of  Leiceater,  farmer,  for  kU  invemlioH  of  an  improBei 

horte-hoe,  for  use  in  agriemtiurai  purntits. — [Sealed 
S9tb  September,  1841.] 

This  improved  horse-hoe  coniiaU  in  a  peculiar  and  ootri 
arrangement  of  apparatus,  containing  vibrator;  cutten, 
moring  laterally,  wberebj  one  or  more  rows  of  turnips  or 
other  plants  may,  whilst  growing,  be  hoed  or  cut  cnaa- 
ways  of  the  drilled  line,  and  the  land  hoed  lengthways  at 
the  same  time,  between  the  lines  of  drills,  for  the  purpose 
of  being  cleared  of  weeds. 

In  Plate  XVI.,  fig.  1,  represents  a  side  elevatiou  of  the 
machine,  having  two  vibratory  hoes  or  lateral  cutters ;  fig. 
S,  is  a  horizontal  or  bird's-eye  view  of  the  same ;  and  fig.  3, 
an  end  elevation,  as  it  would  appear  from  the  back  part  of 
the  machine,  the  handles  being  in  section. 

It  will  be  seen,  on  inspecting  the  horizontal  view,  fig.  2, 
that  the  frame-work  consists  of  three  straight  longitudinal 
iron  bars  a,  a,  a,  which  are  connected  together  by  tnos- 
verse  bars  or  rods  b,  b,  securely  fixed  to  the  central  loi^- 
tudinal  bar,  and  toward  their  ends,  to  the  longitudinal  side- 
bars, by  means  of  screws,  bolts,  and  nuts,  wedges,  or  soy 
other  convenient  mode  of  fastening  the  parts  t<^ther. 

At  the  front  extremity  of  the  central  lon^tudinal  bar  a, 
is  placed  the  tug-iron  c,  from  which  the  horse  or  horses  are 
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to  draw.  The  running-wheels  d^  d,  are  securely  fixed,  by 
means  of  screw-nuts,  or  other  contrivances,  on  to  the 
horizontal  axle  e^  which  axle  is  connected  to  the  framing 
by  pendant  bracket^rms  /*,  /,  and  g,  keyed  into  the  longi- 
tudinal bars. 

Transverse  bars  A,  h,  passing  through  sockets  in  the 
framing  or  longitudinal  bars  a,  a,  a,  and  properly  secured 
thereto^  carry^  at  their  outer  extremities,  scrapers  f,  f,  for 
the  purpose  of  cleaning  off  any  clods  of  earth  which  might 
otherwise  adhere  to  the  rims  of  the  running-wheels,  and 
impede  their  progress,  or  cause  the  progress  to  become 
irregular. 

The  blades  of  the  hoes  or  cutting  instruments,  which  cut 
lengthways  of  the  furrows,  for  the  purpose  of  clearing  the 
land  from   weeds,  are   shewn  Blj^jf  and  k,  k.     They 
should  be  of  different  shapes,  as  represented  in  fig.  2,  but 
their  form  is  not  of  importance.     The  blades  J,  j^  are,  by 
means  of  their  vertical  stems,  affixed  in  pairs,  by  keys  or 
other  means,  to  sockets,  in  the  outer  longitudinal  bars  of 
the  frame-work  a,  a,  and  are  so  placed  as  to  form  an  open- 
ing or  space  between  them,  as  seen  in  the  back  view  of  the 
machine,  at  fig.  3 ;  which  opening  or  space,  is  for  the  pur- 
pose of  allowing  the  blades  to  pass  along  the  ground,  so  as 
to  leave  the  row  of  drilled  turnips  untouched  by  them. 
This  pair  of  hoes  is  represented  detached,  in  elevation,  at 
fig.  4.     The  blade  of  the  other  hoe  it,  is  spear-pointed,  and 
fixed,  by  its  stem,  to  the  middle  longitudinal  bar,  in  a 
similar  way. 

The  stems  of  the  transverse  or  vibratory  cross-cutting 
hoes  /,  /,  (represented  in  elevation,  in  fig.  5,  and  in  plan, 
at  fig.  6,)  are  suspended  by  joints  from  pendant  bracket* 
arms  iti,  m,  as  shewn  in  the  machine,  at  figs.  1  and  S ; 
which  bracket-arms  are  held  in  sockets,  and  keyed  at  the 
hinder  parts  of  the  two  outer  longitudinal  bars,  forming 
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the  frame-work.  These  hoes  /,  I,  are  made  to  oscillate 
laterally,  toward  the  right  and  left,  on  their  joints^ 
(as  shewn  by  dotted  lines,  in  fig.  S,)  by  the  following 
means:— 

Two  longitudinal  shafts  n,  n,  extend  along  the  under 
]>art  of  the  frame,  on  the  same  level  as  that  of  the  axle  of 
the  running-wheek.  The  extremities  of  these  longitudinal 
ffhafts  are  mounted,  and  turn  in  loops  or  sockets^  seen  at 
f).  Of  in  the  fore  part  of  the  machine,  and  at  p,  p,  in  the 
Idnder  part.  The  loops  or  sockets  o,  o,  are  formed  at  the 
ends  of  the  swinging  lerers  or  arms  9,  9,  hanging  on  joint- 
pins,  inserted  into  the  pendant  bracket  g.  This  part  of 
the  apparatus  is  shewn,  detached,  at  fig.  7,  which  repre- 
sents the  pendant*br6cket  gp  as  seen  from  behind,  with  the 
swinging  levers  q,  9,  appended  thereto;  and  fig.  8,  is  a 
aide  view  of  the  same.  The  loops  or  sockets  p,  p,  which 
support  the  back  ends  of  the  shafts  n,  n,  are  afiixed  to  the 
pendant  arm  r,  at  the  back  part  of  the  middle  longitudinal 
bar  a. 

In  the  hinder  parts  of  the  shafts  n,  n,  are  formed  cranks 
at  Sf  Sf  and  to  the  fore  parts  of  these  shafts  bevil  pinions 
/,  /,  are  affixed,  taking  into  the  teeth  of  the  bevil-wheels 
ff ,  f»,  on  the  shaft  e,  of  the  running-wheels. 

To  the  cranks  «,  «,  are  appended  connecting-rods  9,  o, 
which  rods  arc  forked,  as  shewn  in  fig.  2 ;  and  between  the 
fork  of  the  rod  ir,  the  stem  of  the  vibrating  hoe  /,  is  in- 
serted, and  held  in  connection  therewith  by  a  joint-pin,  as 
shewn  in  fig.  8. 

It  will  now  be  perceived,  that  as  the  running-wheels  d,  d, 
with  their  axle  e,  revolve,  the  bevil-wheels  »,  «,  will  cause 
tlie  pinions  /,  t,  to  give  rotltry  motion  to  the  shafts  «,  n. 
llie  cranks  «,  s,  as  the  shafts  n,  n,  revolve,  vnll  conse- 
quently mdvB  to  and  fro  the  forked  rods  r,  r ;  and  these 
rods,  by  means  of  their  connection  with  the  stems  of  the 
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hoes  If  If  will  cause  these  hoes  to  oscillate  laterally  upon 
their  jointSi  as  shewn  bj  the  dotted  lines  in  fig.  3. 

Now,  it  is  these  oscillating  movements  of  the  vibrating 
hoes  i.  If  produced  by  the  advance  of  the  machine  over  the 
land,  which  cause  the  blades  of  the  hoes  to  cut  laterally,  at 
intervals,  into  the  lines  of  drilled  turnips,  and  thereby  to 
thin  the  crop  in  such  parts  as  may  be  required. 

On  the  vibratory  speed,  or  frequency  of  the  oscillating 

movements  of  these  hoes  /,  /,  wiU  depend  the  quantity  of 

the  turnips  hoed  up,  or  the  distances  apart  at  which  the 

hoes  shall  cut  into  each  line  \  and  this  may  be  regulated  by 

changing  the   speed  of  the  wheels  and  pinions  u,  and  U 

For  general  purposes,  it  is  not  necessary  to  remove  the 

pinions  /,  /,  from  the  shafts,  and  substitute  others,  but  the 

pinions  on  the  shafts  may  be  brought  into  gear  with  the 

larger  or  smaller  circles  of  teeth,  on  the  faces  of  the  wheels 

tr,  f»,  according  to  the  speed  required. 

If,  from  a  deficiency  in  the  crop,  or  from  any  other  cause, 
it  should  be  found  necessary  to  suspend,  occasionally,  the 
action  of  the  cross-cutting  or  vibratory  hoes  /,  /,  that  may 
be  instantly  effected  by  depressing  the  thumb-levers  ic^,  w, 
close  to  the  handles.     To  these  thumb-levers  are  atteched 
rods  and  chains  or  cords  x,  x,  x,  passed  under  and  over 
guide-puUies,  and  connected  at  their  reverse  ends  to  the 
bottom  parts  of  the  swinging«levers  9,  q,  as  shewn  best  in 
fig.  7.    Then,  on  depressing  the  thumb-levers  id,  it,  the 
rods  and  chains  or  cords  x,  x,  x,  will  draw  the  swinging- 
levers  outward,  as  represented  by  the  dotted  lines,  in  fig.  7, 
and  by  so  doing,  draw  the  pinions  t,  if  6n  the  shMls  n,  s, 
out  of  gear  with  the  bevil-wheels  u,  «,  and  bring  them  into 
the  position  shewn  by  the  dotted  lines  in  fig.  2,  thereby 
suspending  the  rotetions  of  the  shafts,  and  stopping  the 
action  of  the  hoes. 
When  the  conductor  tekes  his  thumbs  from  the  levers 
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Wf  Wf  the  springs  y^  y^  immediatelj  press  the  pinions  t^  i, 
into  gear  again  with  the  wheels  «,  «,  in  their  original 
positions,  and  the  hoes  /,  /,  are  made  to  vibrate  as  before. 

In  figs.  1  and  2,  are  represented  lateral  catch-springs  m,  jt, 
attached  to  the  pendant  bracket  g^  which  springs  m,  as,  are 
for  the  purpose  of  catching  the  teeth  of  the  pinions  #,  t, 
when  they  are  drawn  back,  and  holding  the  crank-sbafts 
11,  II,  firmly,  so  that  they  may  not  be  allowed  to  turn,  by 
which  means  the  blades  of  the  vibratory  cutters  j,  j,  will 
be  kept  up  on  one  side  of  the  line  of  turnips,  and  eonse- 
quently  be  prevented  from  cutting  the  crop  as  the  machine 
passes  over  it. 

By  removing  the  vibratory  hoes  /,  /,  and  their  pendant 
arms  m,  m,  and  replacing  them  by  fixed  spear*pointed  cut- 
ters, similar  to  the  central  hoe  k^  the  apparatus  may  be 
made  to  act  as  a  scarifier,  for  cutting  up  weeds ;  and  in 
place  of  the  hoes  /,  /,  there  may  also  be  substituted,  at  any 
time,  other  forms  of  blades,  having  longer  cutting  surfaces, 
if  required,  in  order  to  thin  the  turnips  to  a  greater  extent 
than  can  be  efiected  by  means  of  the  cutters  represented  in 
the  figures. 

The  patentee  claims  the  invention  and  adaptation  of 
vibratory  cutters,  to  a  machine  for  hoeing  turnips  and 
other  crops,  by  reciprocating  lateral  movements ;  and  the 
connecting  mechanism,  by  which  the  said  vibratory  cutten 
are  made  to  act  through  gear,  communicating  with  the 
running-wheels  of  the  machine;  and  also  the  means  by 
which  their  actions  may  be  occasionally  suspended,  as 
stated  above. — [InroUed  at  the  Petty  Bag  Office ^  January^ 
184«.] 

Spedfication  dnwn  by  Meian.  Newton  and  Son. 


^ 


[    *18    ] 

To  Joshua  Taylor  Beale,  of  East  Oreenwiehf  in  the 
count jf  of  Kent,  engineer,  for  certain  improvements  in 
steam-engines. — [Sealed  10th  July,  1840.] 

This  invention  refers  to  that  peculiar  construction  of  engine 
commonlj  termed  rotatory,  and  is  especially  applicable  to 
the  purposes  of  locomotion  on  common  roads. 

In  Plate  XYII.y  fig.  1,  is  an  end  view,  and  fig.  S,  a  lon- 
gitudinal vertical  section  of  the  engine,     a,  is  the  chamber 
or  reservoir,  into  which  the  steam  is  admitted  for  working 
the  pistons  or  slides  b  i,  to  8,  as  they  are  alternately  brought 
into  a  position  to  be  acted  upon  by  its  pressure,     c,  is  a 
cam  or  wiper,  one  of  which  is  fixed,  by  pins,  into  each  end 
of  the  chamber  a,  on  the  inside ;  they  are  so  formed  that 
the  pistons  or  slides,  by  passing  over  them,  have  their  outer 
edges  kept  in  nearly  close  contact  with  the  inner  surfaces 
of  the  chamber,     d,  is  a  drum,  keyed  to  the  shaft  l,  hav- 
ing grooves  formed  in  it,  through  which  the  pistons  or 
slides  traverse  when  at  work,     e,  e*,  are  the  passages  by 
which  steam  is  admitted  into  the  chamber,  and  f,  f*,  are 
passages  for  its  egress,  after  its  action  upon  the  slides  ;— 
the  former  passages  communicate  with  the  steam-pipe  o, 
and  the  latter  with  the  blow-off  pipe  i,  through  the  valves 
H,  and  K.     M,  is  a  lever,  having  its  fulcrum  at  n,  by  which 
the  motion  may  be  reversed. 

The  working  of  the  engine  is  as  follows: — On  steam 
being  admitted  through  the  induction  passages  e,  e^,  its 
pressure  will  be  immediately  exerted  upon  the  pistons  or 
slides  B,  causing  them  to  proceed  forwards  in  the  direction 
of  the  arrows.  It  will  be  obvious,  that  firom  a  perpetual 
flow  of  steam,  of  sufilcient  density,  acting  upon  the  slides 
B 1,  to  8,  on  their  alternate  presentation,  a  continuous  action 
if  kept  up.     In  addition,  however,  to  the  cams  or  wipers 
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c,  for  keeping  the  slidea  in  contact  with  the  internal 
face  of  the  chamber,  efeeamy  of  a  higher  presaore  than  th^ 
naed  outiide  the  drum  D|  is  admitted  within  the  drum,  % 
the  pipe  p,  which,  pressing  against  the  inner  edges  of  At 
slides,  causes  them  to  follow  the  internal  form  of  the  cham- 
ber, in  close  contact.  The  slides  have  metallic  pariring 
fitted  to  them,  as  shewn,  to  keep  them  steam-tight. 

To  reverse  the  motion  of  the  engine,  the  handle  on  the 
upper  end  of  the  lever  m,  is  drawn  outwards,  diereby  fisxeB^ 
the  lower  end  of  the  lever  inwards,  and,  by  means  of  the 
rods  Q,  changing  the  positions  of  the  slide-valves  h»  and  e, 
so  as  to  convert  f,  f*,  into  induction  passages,  and  b,  a*, 
into  eduction  passages. 

In  the  above  figures,  the  improvements  are  shewn  as 
applied  to  a  stationary  engine,  and  in  thb  case,  the  engine 
is  supported  by  standards  o,  o ;  but  when  it  is  used  as  a 
locomotive  or  marine  engine,  a  bar  is  fixed  to  the  chamber 
A,  to  prevent  its  turning;  and  in  the  case  of  a  locomotive, 
it  is  detained  by  being  fitted  into  a  socket,  or  any  con* 
venient  part  of  the  framing,  at  the  other  end ;  when  applied 
to  marine  purposes,  that  end  might  be  fixed  into  the  lovrer 
part  of  the  vessel. 

The  mode  of  applying  these  improvements  to  a  locomo- 
tive engine,  is  shewn  in  the  diagram  fig.  S,  in  which  die 
engine  is  represented  at  i,  and  the  drawing-shaft  at  s ; — z^ 
is  the  bar  or  lever,  connected  to  any  part  of  the  firaming, 
for  the  purpose  of  preventing  the  chamber  from  turning. 

Fig.  4,  is  a  vertical  section,  and  fig.  5,  an  end  view  of  a 
modification  of  this  engine,  a,  is  the  cylinder,  in  which 
are  formed  eight  grooved  ways  b,  for  as  many  pistons  <» 
slides  c  1,  to  6,  to  work  in ;  d,  is  a  part  of  a  somewhat 
elliptical  form,  (keyed  to  the  shaft  l,)  against  the  edge  of 
which,  ike  pistons  or  slides  c,  are  made  to  press,  in  order  to 
form  an  abutment  for  the  steam  to  exert  its  poy^r,  ft>r  the 
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purpose  of  impelling  the  elliptical  part  d,  forward.  The 
slides  c,  are  kept  in  close  contact  with  the  elliptical  part  d, 
by  the  admission  of  steam  (of  a  higher  pressure  than  that 
let  into  the  centre  part  of  the  cylinder)  into  the  spaces  B| 
at  the  outef  edges  of  the  slides. 

The  action  of  the  engine  is  as  follows : — Supposing  steam 
to  be  admitted  through  passages ,  at  e,  e*,  the  slides  c^ 
being  in  contact  with  the  elliptical  part  d^  the  latter  would 
be  driven  forward  in  the  direction  of  the  arrow,  thus  giving 
motion  to  the  shaft  l.  In  order  to  reverse  the  motion  of 
the  elliptical  part  d,  a  rod^  attached  to  the  slide-valve,  has 
to  be  drawn  out,  which  converts  the  entrance  steam-passages 
into  exit  ways,  and  vice  versa. 

Fig.  6,  shews  the  metallic  packing  of  the  elliptical  part 

D,  whereby  it  is  kept  steam-tight ;  it  con&ists  of  a  piece  of 

metal  m,  let  into  each  end,  extending  its  whole  depth; 

which  piece  is  pressed  against  the  inside  of  the  cylinder  a, 

by  a  small  spring,  shewn  by  dots  in  the  figure.     Four 

pieces  n,  are  let  into  the  grooves  in  the  end  of  the  pieces  m ; 

these  latter  have  likewise  a  small  spring  pressing  against 

the  end  plates  of  the  cylinder  a.     There  are  also  pieces  of 

metal  placed  in  recesses  cut  in  that  part  of  each  of  the 

pieces  n,  where  it  is  let  into  each  piece  m,  shewn  by  dots 

in  the  figure,  which,  having  a  spring  at  the  back  of  them, 

are  pressed  into  the  space  vacated  by  the  pieces  it,  as  they 

were  working. 

Standards,  similar  to  those  shown  in  the  former  engine, 
might  be  bolted  to  this,  for  the  purpose  of  keeping  the 
cylinder  ends  from  springing,  by  the  pressure  of  the  steanu 
The  boiler  part  of  these  engines  consists  of  a  long  tube^ 
coiled  into  the  form  of  a  cage  or  box,  in  which  the  fire  is 
to  be  placed.  Water  is  to  be  pumped  in  at  one  end,  and 
the  other  end  being  in  communication  with  the  engine^ 
the  water  is  exposed  to  the  action  of  the  fire  throughout 
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its  entire  passage  in  the  tube,  and  is  thus'  fed  into  the  s- 
gine  or  engines  in  the  shape  of  steam. 

Fig.  7,  represents  a  longitudinal  section  of  the   cfSd 
tube  and  its  casing ;  and  fig.  8,  a  front  view  of  the  aaac 
with  the  casing  removed  to  render  the  arrangement  eridee. 
a,  is  the  casing ;  b^  the  tube ;  the  lateral  parts  or  memben 
of  the  coil  at  the  bottom  form  a  number  of  fire-bars,  wUcb 
are  kept  apart;  as  also  those  at  the  top,  by  pins  jr,  bcdteJ 
into  the  sides  of  the  casing,    c,  is  the  ash-pit ;  </,  represes^ 
the  part  of  the  coil  for  feeding  the  boiler  with  water,  whici 
isi  in  the  first  instance,  supplied  by  a  hand-pump  ;  ms  so(m. 
howeveri  as  the  engine  gets  started,  the  feed-pump,  atCacbe£ 
to  the  engine,  comes  into  action,  and  supplies  water.      There 
is  a  branch  at  tf,  fitted  with  a  cock  aty*,  for  the  purpo^  dl 
regulating  the  supply  of  water  to  the  engine. 

In  order  to  bring  this  part  of  the  arrangement  umkr 
the  eye  of  the  attendant,  the  branch  (which  is  representei 
as  supplying  the  excess  water  into  a  funnel  gy)  is  fixed  bt 
any  convenient  way  into  the  side  of  the  boiler  casing ;  and 
connected  with  it  is  a  pipe,  for  returning  the  surplus  water 
into  the  reservoir ;  or  this  regulation  of  the  supply  might 
be  made  self-acting. 

m,  is  the  blowing  apparatus,  consisting  of  a  set  of  fiuis, 
revolving  upon  a  shaft,  fixed  in  a  case ;  «,  is  a  throttle- 
valve,  having  a  lever  connected  with  it  at  the  command  of 
the  attendant,  to  enable  him  to  regulate  the  draft  of  the 
fire.  The  throttle-valve,  and  ash-pit  doors,  are  so  fitted, 
that  the  draft  can  be  almost  entirely  shut  ofi^,  when  re- 
quired, so  as  to  damp  the  fire  in  a  very  short  time ;  thus 
giving  the  attendant  sufiicient  command  over  it. 

Another  part  of  this  invention  consists  in  using,  in  this 
and  other  boilers,  water,  rendered  slightly  alkaline,  by  the 
addition  of  lime ;  for  this  reason,  that  by  precipitating  the 
free  carbonic  acid,  and  the  earthy  salt  (carbonate  of  lime) 
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contained  in  ordinary  water,  incrustation  and  "  priming" 
are  prevented  in  a  great  degree,  which  in  locomotive  engine 
boilers  is  a  very  serious  detriment,  as  they  are  more  than 
others  exposed  to  priming;  that  is,  having  much  of  the 
Mrater  blown  out  of  the  boiler  with  the  steam:  in  such 
cases,  the  earthy  salts,  which  are  deposited  from  the  water, 
are  of  a  gritty  nature,  some  of  which  are  blown  through 
the  interior  of  the  engines. 

When  using  a  boiler  made  entirely  of  pipes,  a  dilute 
acid,  as  hydrochloric,  or  dectic,  is  occasionally  passed 
through  it,  to  dissolve  any  deposited  lime. 

The  patentee  claims,  firstly,  the  general  combination  and 
arrangement  of  the  several  parts  represented  in  the  drawings, 
and  described  in  the  specification. 

Secondly. — The  use  of  a  bar,  such  as  that  shewn  at  fig.  3, 
besides  which  no  framing  is  required,  nor  any  other  sup- 
port but  that  derived  from  the  shaft. 

Thirdly. — The  application  of  the  boiler,  where  great 
lightness  and  economy  are  desirable,  such  as  in  carriages,  or 
for  locomotion  on  common  roads,  and  for  which  purpose 
the  patentee  only  claims  it. 

Fourthly. — The  use  of  lime,  as  set  forth  in  the  specifica- 
tion.— [Inrolled  in  the  Rolls  Chapel  Office,  January, 
1841.] 


To  Benjamin  Beale,  of  East  Greenwich^  Kent,  engineer^ 
for  his  invention  of  certain  improvements  in  engines  to 
be  worked  by  steam,  water,  gas,  or  vapours, — [Sealed 
13th  July  18+1.] 

This  invention  relates,  firstly,  to  those  peculiar  construc- 
tions of  steam-engines,  commonly  called  or  known  by  the 
name  of  rotary  engines,  in  which  the  power,  exerted  by 
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the  eUstic  force  of  tteam  or  other  fluid,  ie  commiiniailBi 
from  a  central  rotary  axle ;  secondly,  in  an  improved  mode 
of  applying  the  power  produced  by  the  improved  engine  <? 
any  other  engines,  to  the  paddle  shaft  of  steam-boats  ;  and 
thirdly,  to  the  construction  of  the  boilers  by  which  sucb  ai 
other  steam-engines  or  steam  apparatus  may  be  worked. 
In  Plate  XVII.,  fig.  9,  represents  an  end  elevaticm  of 
of  the  improved  engines;  fig.  10,  is  a  side  view  of  the 
and  fig.  1 1,  a  transverse  section,  taken  through  the  middkof 
the  engine,     a,  a,  a,  is  a  hollow  cylinder,  within  whidi  & 
drum  wheel  revolves  excentrically,  canying  several  cyfin- 
drical  pistons,  which  are  to  be  actuated  by  the  power  of 
steam  or  any  other  fluid.    The  steam  from  the  boiler,  here- 
after described,  or  from  any  other  suitable  boiler,  is  ctm^ 
ducted   by  a  pipe  o,  into  the  valve  box  &,  and  theaee 
proceeds  by  the  induction  passage  c,  to  the  interior  of  the 
cylinder.     The  drum-wheel  d,  is  fixed  upon  an  axle  e,  f, 
which  passes  through  two  circular  apertures  in  the  ends  of 
the  cylinder  a,  and  is  properly  supported  on  stationary 
bearings/,/,  and  packed  in  sockets  g^g,  contiguous  to  the 
ends  of  the  cylinder,  so  as  to  render  both  ends  of  it  steam- 
tight.     The  apertures  in  the  ends  of  the  cylinder,  through 
which  the  axle  e,  passes,  are  excentric  to  the  interior  of  the 
cylinder,  so  much  so,  as  to  cause  one  part  of  the  periphery 
of  the  drum-wheel  d,  to  work  against  a  curved  part  pre- 
pared for  it  in  the  interior  of  the  cylinder,  and  thereby  to 
produce  a  steam  stop ;  consequently,  the  steam  way  within 
the  cylinder  is  of  a  crescent  form.     Longitudinal  recesses 
f,  t,  f ,  are  made  in  the  drum-wheel  J,  for  the  recepdon  of 
the  loose  rollers  or  cylindrical  pistons  A,  A,  h.     These  cylin- 
drical pistons  have  no  axles,  but  are  made  perfectly  flat  at 
their  ends,  and  of  such  lengths  as  will  enable  them  to  fit 
accurately  against  the  internal  ends  of  the  cylinder,  steam* 
tight,  but  yet  capable  of  revolving.     The  cylindrical  pistons 
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Ay  are  of  such  diameters  as  will  allow  them  respectivelj  to 
pass  freely  into  recesses  j,  and  the  depths  of  the  recesses 
are  such  as  to  permit  the  cylindrical  pistons  to  recede 
within  the  curve  of  the  periphery  of  the  drum-wheel.  There 
are  small  grooves  in  the  inner  part  of  the  chamber  a,  shewn 
by  dots  at  s,  s^  int  he  section  iig.  ll,  leading  to  the  indue* 
tion  and  eduction  passages,  which  are  designed  to  prevent 
the  compression  and  rarification  of  the  steam. 

The  internal  construction  of  the  engine  having  bow  been 
described,  its  mode  of  operating  will  be  readily  understoodf 
principally  by  reference  to  the  section,  fig.  11. 

Steam,  of  any  required  pressure^  admitted  into  the  en- 
gine by  the  induction  passage  c,  will  first  occupy  the  small 
part  of  the  steam-way  marked^',  and  insinuate  itself  into 
the  recess  t,  behind  the  piston,  and  it  will  also  force  the 
piston  AS  tightly  against  the  opposite  side  of  the  recess  J, 
and  against  the  internal  periphery  of  the  cylinder,  forming 
at  those  parts  steam-tight  junctions.     The  force  of  the 
steam  thus  acting,  will  cause  the  drum*wheel  </,  to  perform 
part  of  a  revolution  until  the  piston  A^  arrives  at  the  situa* 
tion  of  A'.     By  this  time,  a  second  piston,  as  A^  will  have 
been  brought  into  the  situation  of  the  piston  A*,  and  will 
there  be  acted  upon  in  like  manner,  and  consequently 
continue  the  rotation  of  the  drum  wheel.   When  the  piston 
AS  passes  the  opening  of  the   eduction  passage  A,   the 
volume  of  steam  which  had  been  acting  upon  it  immediately 
escapes  up  the  passage  A,  through  the  slide  valve  /,  into 
the  eduction  pipe  m^  and  thence  into  the  atmosphere  or  to 
a  condenser. 

It  may  be  here  remarked,  as  a  consequence  of  this  con* 
Btruction  of  engine,  that  the  drum  wheel,  in  revolving, 
caoses  the  cylindrical  pistons  not  only  to  fall  by  their 
gravity  against  the  internal  periphery  of  the  cylinder,  but 
to  be  thrown  outward  by  the  centrifugal  force,  and  thereby 
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be  kept  at  all  times  in  contact  with  the  surface  of  the 
eylinder,  which  is  farther  aided  by  the  pressure  of  the  steam 
acting  against  the  pistons,  which  are  thereby  kept  steam- 
tight. 

The  valve  I9  /,  and  eduction  steam-pipe  k,  are  covered, 
as  seen  in  fig.  11,  with  some  material,  which  is  a  bad  con- 
ductor of  heat,  such  as  air,  saw-dust,  felt,  wood,  asbestos, 
or  other  suitable  substance.  The  object  of  thus  clothing 
this  part  of  the  engine,  is  for  the  purpose  of  preventing  the 
eduction  steam  from  carrying  off  the  heat,  or  reducing  the 
temperature  of  the  induction  steam  passing  from  the  boiler 
through  the  valve-box  into  the  cylinder.  For,  unless  some 
such  precaution  is  taken,  it  will  be  found,  that  the  tem- 
perature of  the  induction  steam  will  become  reduced. 

In  reciprocating  engines,  both  sides  of  the  piston  and  the 
internal  ends  of  the  cylinder  may  be  similarly  clothed  for 
a  like  purpose. 

To  reverse  the  action  of  the  engine,  which  is  often  re- 
quired when  employed  for  locomotive  purposes,  the  screw- 
shaft  n,  must  be  turned  by  means  of  the  handle,  and  thus 
the  valve  will  be  brought  into  the  position  shewn  by  dots, 
when  the  steam  will  be  supplied  to  the  cylinder  on  the 
opposite  side  through  the  pipe  k,  and  make  its  exit  through 
the  pipe  c,  in  the  contrary  direction  of  the  arrows,  thus  re- 
versing the  motion  of  the  engine. 

The  bosses  gsgf  and  the  bearings y,y,  are  constructed  in 
the  manner  shewn  in  fig.  1.  e,  represents  the  main  shaft 
of  the  engine,  surrounded  by  a  sufiScient  number  of  small 
loose  rollers  without  axles,  all  accurately  turned  to  one 
size.  These  rollers  are  placed  nearly  in  contact  completely 
round  the  main  shaft,  and  prevented  from  escaping  by  end 
plates,  which  are  properly  secured,  as  seen  in  fig.  10,  and 
the  joint  is  made  perfectly  steam-tight,  by  means  of  hempen 
or  metallic  packing. 
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The  bearings y,y,  of  the  engine^  are  constructed  in  ex- 
actly the  same  manner,  and  as  the  main  shaft  revolves,  it 
causes  the  small  rollers  to  revolve  also,  and  be  carried  round 
with  it,  thereby  greatly  reducing  the  friction,  and  prevent- 
ing the  bearings  from  wearing  so  fast,  as  when  constructed 
in  the  ordinary  manner;  the  wearing  surfaces  being  so 
much  more  extended,  and  thereby  offering  less  resistance. 

In  order  to  prevent  any  straining  of  the  standard  or 
base-framing  b,  b,  the  working  cylinder  is  not  fixed  to  the 
base-frame,  but  held  do  wnby  a  jointed  rod  o,  (see  fig.  1 1 ,) 
one  end  of  which,  being  attached  to  the  cylinder,  and  the 
other  end  fixed  firmly  to  the  framing,  or  otherwise  secured, 
keeps  the  cylinder  from  turning,  and  yet  allows  a  slight 
elastic  action,  sufficient  to  prevent  any  serious  strain. 
'  Fig.  I2y  represents  another  construction  of  rotary  engine, 
in  which  sliding  pistons  are  employed  in  place  of  the 
cylindrical  pistons  h.  These  slides  are  forced  out  and  kept 
in  contact  with  the  internal  surface  of  the  cylinder,  by 
means  of  cams  or  excentrics  p,  and  are  kept  steam-tight  by 
a  metallic  packing  q,  g,  q. 

Steam  admitted  into  the  cylinder  acts  upon  these  pistons, 
and  passes  into  the  eduction-pipe  in  a  similar  manner  to 
that  described  in  reference  to  the  other  figures.  As  the 
pistons  or  slides  wear  away  by  constant  use,  the  cams,  held 
by  rods  or  screw-shafts  r,  r,  (see  fig.  13,)  are  brought  down 
on  to  the  inner  ends  of  the  lower  pistons,  by  turning  these 
screw-shafts  r,  which  act  in  projecting  pieces  t,  attached  to 
the  side  of  each  of  the  cams. 

The  other  parts  of  this  engine  are  exactly  the  same  as 
the  one  above  described,  and  therefore  need  no  further 
explanation. 

The  second  part  of  the  invention,  namely,  the  novel 
application  to  the  paddle-shaft  of  the  power  produced  by 
any  description  of  steam-engine,  consists  in  the  employ- 
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ment  of  a  comparatiTely  small  engine,  either  reeipr<»catii{ 
or  rotatory ;  and  instead  of  fixing  the  paddles  on  the  eiigia»> 
shaft,  a  pinion  is  fixed  thereon,  which  gears  into  a  laip 
qpur-wheelf  mounted  on  the  paddle-shaft,  altogtether.  d» 
tinct  from  the  engine. 

Iig.  14,  is  a  diagram,  representing  the  mode  oF  eSecdqg 
tliis  object  a,  a,  is  the  cylinder  of  a  reciprocatiiigr  es^^BBf 
and  i,  is  the  crank-ahaft,  having  a  pinion  c,  mouBted 
thereon.  This  pinion  gears  into  a  spur-wheel  d,  -ythkkk 
mounted  on  the  paddle-shaft ;  the  air-pump  or  pomps  sie 
also  connected  to  this  shaft,  although  not  shewn  la  tk 
diagram. 

The  engine  being  driyen  at  a  very  great  velocity,  a  mfi- 
cient  power  is  thereby  obtained  to  propel  the  boat  I7 
using  smaller  engines,  and  thus  the  weight  of  macfaineij 
and  radiation  of  heat  is  diminished,  and  a  great  saviniir^ 
effected  in  the  first  cost  of  the  engine.  When  the  paddbi 
are  not  wanted,  it  will  only  be  necessaxy  to  disengage  the 
pinion  e. 

The  third  feature  of  the  invention  relates  to  the  con- 
struction of  boilers,  with  tubular  flues,  in  a  peculiar  manner. 

A  vertical  section  of  a  circular  boiler  is  shewn  at  fig.  15, 
uid  a  horizontal  section  of  the  same  at  fig.  16»  The  fire- 
place or  furnace  a,  a,  is  surrounded  on  all  sides  by  a  watei^ 
chamber  i,  b ;  and  from  the  upper  part  of  the  furnace  s 
series  of  flues  rise,  consisting  of  narrow  metal  tubing  c,  c, 

c,  e,  screwed  or  otherwise  fastened  into  a  strong  iron  plate 

d,  d,  which  forms  the  bottom  of  the  boiler.  The  other 
ends  of  the  metal  tubes  are  screwed  into  the  upper  plate 
Cf  e,  of  the  boiler,  in  the  following  manner  :— 

Screw-nuts  being  fastened  on  the  upper  ends  of  the 
tubes,  they  are  inserted  into  the  holes  tapped  in  the  upper 
plate  e,  «,  to  receive  them,  and  when  placed  in  their  fXGper 
position,  they  are  screwed  into  both  bottom  and  top  plate 
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at  one  and  the  same  time,  by  introducing  a  broach^  or  other 
similar  instrument,  into  the  upper  end  of  the  tube,  for  the 
purpose  of  turning  it  round,  until  the  tube  becomes  firmly 
secured  in  its  proper  place. 

Figs.  17  and  18,  represent  another  modification  of  the 
above, — fig.  17,  being  a  vertical  section  of  a  quadrangular 
boiler,  and  fig.  18,  a  horizontal  section  of  the  same.  This 
boiler  is  intended  to  generate  steam  of  a  high  pressure,  Imd 
for  this  purpose  it  is  made  capable  of  resisting  the  exertion 
of  considerable  internal  force.  This  is  efiected  by  firmly 
bolting  together,  or  otherwise  internally  securing  the  top, 
bottom,  and  sides,  of  the  said  boiler,  g^  g^  g,  are  bolts  or 
rods,  passing  from  side  to  side  of  the  boiler,  securely 
screwed,  at  both  ends,  by  nuts,  as  seen  in  the  drawing. 
The  top  and  bottom  of  the  boiler  are  held  together  by  the 
tubular  flues*  e,  e,  c,  which  are  screwed  into  the  plates 
forming  the  same,  in  a  similar  way  to  that  described  in 
reference  to  the  former  figures. 

The  upper  part  of  the  boiler  answers  the  purpose  of  a 
steam-chamber,  where  the  temperature  of  the  steam  and 
water  becomes  raised  by  being  in  contact  with  the  heated 
surfaces  of  the  tubular  flues  and  bolt-rods.  The  steam,  in 
passing  to  the  engine,  proceeds  through  the  supply-pipe 
h,  h. — i,  b,  is  a  space,  (surrounding  the  furnace,)  for  the 
reception  of  any  impurities  contained  in  the  water,— it 
may  be  cleansed  by  removing  the  plugs  i,  i. 

The  patentee  claims,  firstly,  the  adaptation  of  cylindrical 
rolling  steam-stops  or  pistons,  however  they  may  be  adapted 
to  rotatory  engines  or  rotatory  pumps,  as  above  shewn  and 
described ;  secondly,  the  use  of  anti-friction  rollers,  without 
centre  bearings,  round  the  axles  of  rotary  engines,  for  the 
purpose  of  reducing  firiction ;  thirdly,  the  use  of  the  outer 
bearings  /,  /,  when  employed  for  the  puipose  above  shewn 
and  described ;  fourthly,  the  introduction  of  non-conduct- 
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ing  or  imperfectly  conducting  substances  between  or  around 
the  induction  or  eduction  passages  or  other  parts  of  engines 
above  mentioned,  for  the  purpose  of  preventing  the  educ- 
tion steam  abstracting  heat  from  the  induction  steam,  and 
thereby  economising  fuel;  fifthly,  the  method,  as  above 
described,  of  applying  the  power  of  alternating  or  rotatory 
engines,  to  propelling  steam-boats  or  other  vessels;  and 
sixthly,  the  improved  form  and  construction  of  light  tubular 
fiue  boilers,  as  herein  shewn  and  described,  for  steam-boats 
and  other  purposes. — [Inrolled  in  the  Petty  Sag  Office^ 
January^  1842.] 

specification  drawn  by  Messrs.  Newton  and  So*. 


To  Edmund  Tayler,  of  King  William'Street,  in  the  ciiy 
of  London,  Gent,,  for  certain  improvements  in  the  con- 
struction of  carriages  used  on  railroads* — [Sealed  11th 
May,  1841.] 

The  first  part  of  these  improvements  consist  in  forming  the 
panels  of  railway  carriages  of  sheets  of  papier-mache,  which 
are  attached  to  the  carriage  framing  in  the  same  manner  as 
the  wood  panels  at  present  in  use,  and  painted  and  var- 
nished the  same  as  wood ;  they  are  about  half  the  sub- 
stance of  the  wooden  ones.  The  roof  is  also  covered  with 
sheets  of  papier-mache,  about  one-eighth  of  an  inch  in  thick- 
ness, laid  across  the  roof,  and  the  joints  covered  with  a 
batten  or  strip  of  wood  to  keep  out  the  wet. 

The  second  part  of  these  improvements  comprises  a  com- 
pound axle,  and  various  improvements  in  wheels,  which, 
from  their  several  methods  of  construction,  are  less  liable 
to  break  than  wheels  of  the  ordinary  construction. 

In  Plate  XVII.,  fig.  1,  is  a  longitudinal  section  of  au  im- 
proved compound  axle,  having  bearings  or  journals  outside 
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the  wheels,  upon  which  the  carriage  is  supported,     a,  is  a 
turned  wrought-iron  axle,  (with  a  journal  or  bearing  by  b*, 
at  either  end.)     Upon  one  end  of  this  axle  a  wheel  c,  pre- 
viously bored  true,  is  driven  tight  against  the  shoulder, 
and  secured  in  the  usual  manner  by  a  steel  key,  which  fits 
into  the  groove  d.    The  other  wheel  c*,  is  driven  firmly  on 
one  end  of  a  wrought-iron  tube  e,  (half  an  inch  in  thick- 
ness,) and  held  in  its  place  by  caulking,  or  upseting  the 
extreme  end  of  the  tube  into  a  recess  in  the  nave.     The 
axle  a,  with  the  wheel  c,  attached,  is  passed  through  the 
tube,  until  the  end  of  the  tube,  and  the  shoulder  of  the 
axle,  are  in  contact ;  and  the  axle  is  then  secured  by  a 
wrought-iron  collar  g,  and  the  split-pins  A,  A,  as  is  fully 
shewn  in  fig.  2,  which  is  a  section  through  y,  at^  in  fig.  1. 
A  wrought-iron  collar y*,  is  welded  on  the  end  of  the  tube^ 
to  prevent  the  same  from  bursting,  and  the  middle  of  the 
axle  is  turned  one-eighth  of  an  inch  less  in  diameter  than 
the  inside  of  the  tube,  to  prevent  any  unnecessary  friction. 
When  bearings  inside  the  wheels  are  required,  the  tube 
must  have  two  collars  welded  on  it,  immediately  behind  the 
wheel  c*,  to  form  the  journal  b* ;  the  journal  6,  is  turned 
on  the  axle  a,  directly  behind  the  wheel  e. 

Fig.  3,  is  a  side  view  of  a  portion  of  an  improved  railway 
carriage  wheel,  and  fig.  4,  is  a  portion  of  a  wrought-iron 
nave  and  axle  for  the  same.  The  axle  is  forged  with  a 
swell  f,  into  which  six  holes  jjj,jf  (the  number  of  the 
spokes)  are  accurately  drilled,  at  right  angles  to  the  axle. 
/,  /,  /,  are  wrought-iron  spokes,  which  are  turned  at  one 
end,  so  as  to  fit  into  these  holes,  and  leave  a  small  shoulder ; 
the  other  ends  are  also  turned  and  screwed,  and  an  oblong 
hole  or  slit  cut  through  the  threaded  part,  m,  tn,  are 
hexagonal  nuts,  with  holes  drilled  through  each  of  their  six 
sides ;  and  n,  n,  n,  are  washers,  curved  on  one  side,  and 
flat  on  the  other,  to  give  the  nuts  a  true  bearing,     o,  is  a 
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wrought-iron  ring  or  hoop,  in  three  parts,  and  p,  p,  p,  are 
six  segments  of  drj  seasoned  oak,  or  other  suitable  wood, 
turned  true,  both  on  their  inner  and  outer  circumferences. 
f ,  is  an  ordinary  wrought-iron  hoop  or  flanged  tire,  tamed 
true  on  the  inside,  and  secured  in  its  place  on  the  wheel  bj 
the  bolts  s.  s.     To  put  this  wheel  and   axle  togetheri  the 
spokes  /,  /,  /,  are  first  driven  quite  tight  in  the  holes jjtji 
until  the  small  shoulders  bear  true  on  the  nave.     The  nuts 
M,  m,  are  then  screwed  on  as  far  as  they  will  go,  and  the 
washers  m,  »,  »,  placed  above  them,  with  the  curved  side 
outwards ;  after  that,  the  tliree  portions  of  the  inner  lia; 
or  hoop  o,  are  fitted  on  the  ends  of  the  spokes,  with  the 
divisions  over  alternate  washers.     Around  this  hoop  Ae 
six  wooden  segments  p,  p,  p,  are  laid,  held  together  bj 
wrought-iron  dowels  r,  and  around  the  wheel,  thus  formed, 
the  tire  q,  is  placed.     The  screw-nuts  are  now  turned,  sd 
as  to  press  the  iron  ring  o,  and  wooden  segments  pii'/i^ 
tightly  against  the  tire,  and  render  the  wheel  firm.   '^^ 
prevent  thie  nuts  (rom  becomiog  loose,  split  keysorpni^ 
are  passed  through  them,  and  through  the  oblong  holes  i& 
the  spokes. 

In  place  of  the  wooden  segments,  segments  of  pap^* 
mache  (one  half  the  depth)  may  be  used. 

Instead  of  the  nave  being  foiged  in  one  piece  with  the 
axle,  it  may  be  cast  upon  the  ends  of  the  spokes,  iQ  ^ 
manner  usually  practised  by  iron-founders,  die  ends  of  the 
spokes  being  split  open,  to  prevent  them  from  drawing  out 
of  the  nave.  The  felloes,  instead  of  being  segments  o! 
oak,  may  consist  of  three  concentric  hoops  of  ash  or  other 
suitable  wood. 

Fig.  5,  is  a  side  view  of  a  portion  of  an  improved  railway 
carriage-wheel,  which  has  seven  spokes,  formed  ot  bars  of 
wrought-iron,  bent  upon  a  block  or  shape,  into  the  form  oi 
a  vector,  the  sides  of  which,  i,  t,  curve  outwards,  towards 
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the  spokes  next  to  them.  Upon  the  inner  ends  of  the 
spokes  the  nave  Uf  is  cast,  and  around  the  continuous  riiUj 
formed  by  the  outer  portions  of  the  sectors  Vy  six  wooden 
or  papier-mache  segments,  to,  w^  w^  are  placed,  being 
fastened  together  by  iron  dowels  x ;  and  over  the  segments 
a  band  of  thin  sheet-iron  y,  is  fixed.  Upon  this  band  the 
tire  Xy  is  shrunk,  by  first  heating  the  tire,  and  then  pladng 
both  it  and  the  wheel  in  water,  which  will  prevent  the 
wheel  from  being  injured. 

The  tire,  instead  of  beipg  shrunk  on,  may  be  applied 
cold ;  and  in  that  case,  the  wooden  segments  are  backed, 
and  compressed  about  twenty  per  cent;  then  the  whole 
being  placed  in  water,  the  compressed  wood  swells  to  its 
original  dimensions,  and  holds  the  tire  tightly  in  its  place. 
Fig.  6,  is  a  side  view  of  a  portion  of  another  railway 
carriage-*wheel,  the  spokes  of  which  differ  in  form  from 
those  shewn  in  fig.  5,  and  have  two  bends  in  them;  and 
into  the  spaces  formed  by  the  portions  l,  (their  sides  not 
being  in  contact,)  wedges  2,  are  driven,  being  secured,  in 
those  spaces,  by  the  nuts  and  washers  s. 

Various  modifications  in  the  forms  of  the  spokes  are 
described. 

The  patentee  claims,  First,— The  use  of  papier-mache 
in  the  construction  of  railway  carriages. 
Second.— *The  mode  of  constructing  railway  carriages. 
Third. — The  mode  of  coveriiig  the  ropfi  of  railway  car- 
riages. 

Fourth. — The  methods  of  constructing  axles  for  railway 
carriages. 

Fifth. — The  method  of  constructing  wheels  for  railway 
carriages,  with  a  sub-divided  inner  ring,  for  the  support  of 
wooden  or  papier-mache  felloes. 

Sixth. — Forming  the  naves  and  axles  of  wheels  for  rail- 
way carriages  of  wrought*iron,  in  one  piece. 
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Seventh. — The  method  of  forming  the  naves  and  axles 
of  wheels  for  railway  carriages,  in  one  piece. 

Eighth. — The  method  of  forming  the  naves  of  wheels  for 
railway  carriages  of  wrought-iron. 

Ninth.— The  use  of  bended  hoops  or  rings  of  wood,  in 
the  construction  of  wheels  for  railway  carriages. 

Tenth. — The  use  of  papier-mache,  in  the  construction 
of  wheels  for  railway  carriages. 

Eleventh. — The  use  of  compressed  wood,  for  forming 
the  felloes  and  spokes  of  wheels  for  railway  carriages. « 

Twelfth.— The  method  of  forming  the  felloes  and  spokes 
of  wheels  for  railway  carriages  of  compressed  wood. 

Thirteenth. — The  use  of  wedges  of  wood  or  papier- 
mache,  in  the  construction  of  wheels  for  railway  carriages. 

Fourteenth. — The  methods  of  constructing  wheels  for 
railway  carriages,  with  felloes  of  wood  or  papier-mache. 

Fifteenth. — Curving,  towards  each  other,  bars  of  wrought- 
iron,  in  order  to  compound  spokes  for  wheels  for  railway 
carriages. 

Sixteenth. — The  methods  of  constructing  wheels  for  rail- 
way carriages  with  compound  spokes,  which  curve  towards 
each  other. 

Seventeenth. — The  method  of  constructing  wheels  for 
railway  carriages,  with  spokes  formed  of  bars  of  wrought- 
iron,  having  two  bends  in  each  bar,  with  small  spaces  be- 
tween such  bends. — [InroUed  in  the  Petty  Bag  Office^ 
November  f  1841.] 
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To  William  Freeman^  of  Millbank-sireei,  in  the  county 
o/  Middlesex,  stone  merchant ,  for  certain  improvements 
in  paving  or  covering  roads  and  other  ways  or  sur- 
faces, — being  a  communication, — [Sealed  7th  Septem- 
ber, 1841.] 

This  invention  relates  to  a  mode  of  paving  or  covering 
Toads  and  other  ways  or  surfaces,  usually  paved ;  and  also 
the  tops  and  surfaces  of  walls,  by  the  application  of  India* 
rubber,  (caoutchouc,)  combined  with  other  matters,  as 
hereafter  described. 

India-rubber  (cut  into  small  pieces)  is  placed  in  an  iron 
cylinder,  having  a  strong  axis  passing  through  it,  with 
teeth  projecting  therefrom ;  and  by  the  revolving  of  this 
axis,  the  India-rubber  becomes  reduced  to  a  strong  pasty 
state,  and,  when  in  this  condition,  a  quantity  of  charred 
saw-dust  is  gradually  ground  in  and  made  to  combine  with 
the  India-rubber.  The  saw-dust  is  charred  by  moving  on  a 
hot  plate,. or  by  using  a  heated  vessel,  such  as  is  used  in 
roasting  coffee,  or  by  other  convenient  means ;  such  char- 
ring only  being  carried  to  a  very  moderate  extent.  This 
process  of  grinding  and  mixing  is  carried  on  until  the  mass 
will  not  take  up  more  of  the  charred  saw-dust.  The  com- 
pound is  then  taken  out  from  the  case  and  put  into  iron 
moulds,  of  the  size  desired,  and  submitted  to  pressure,  in  a 
similar  manner  to  that  now  pursued  for  obtaining  blocks 
of  India-rubber  for  manufacturing  purposes ;  but  in  sub- 
mitting the  compound  to  pressure,  a  quantity  of  strong 
rough  sand  is  applied  in  the  mould  to  that  surface  of  the 
block  which  is  to  come  to  the  upper  or  outer  surface  of  the 
paved  road  or  way. 

The  blocks  or  slabs,  so  formed,  are  allowed  to  remain 
under  pressure,  in  the-  moulds,  till  the  materials  are  cold ; 
they  are  then  taken  out  and  piled  away  for  use. 
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The  blocksi  when  used  for  panng,  are  canted  to  aHhne 
one  to  another,  by  using  IncUa-rubber  cement ;  and  althongfc 
saw-dust  is  preferred  to  be  used,  in  compounding  blocks 
with  India-rubber,  yet  the  same  may  be  dispensed  writfa, 
and  sand  or  finely  broken  stone  may  be  used  in  lieu  thereof 

The  patentee  claims  the  mode  of  paving  or  coTering 
roads  or  other  ways  or  surfaces,  requiring  to  be  paT<>d  or 
covered,  by  applying  India-mbber,  (caoutchouc,)  oombtned 
with  saw -dust,  sand,  or  finely-broken  stone,  and  pressed  into 
blocks  or  slabs,  as  described* — [InroUed  in  the  Imrolmeai 
Office,  March,  1841.] 


7b  Antoinb  Jean  FRAN901S  Claudbt,  0/  High  Uolboru, 

im  the  couniy  of  Middlesex ygla$s  merehantyfor  cerUuM 

improvements  in  the  process  or  means  of  an  apparatus 

for  obtaining  images  or  representation  of  nature  or  art, 

—[Sealed  18th  December,  1841.] 

These  improvements  apply  to  the  process  of  obtaining 
images  from  objects  on  the  principle  called  Daguerreotype, 
and  may  be  divided  into  five  parts,  consisting,  firstly,  of  a 
camerapobscura,  constructed  in  such  a  manner,  that  the 
lenses  can  be  changed,  and  any  particular  optical  arrange- 
ment adapted  to  the  camera,  to  render  it  applicable  to  ob- 
ject-glasses of  various  foci,  which  will  enable  the  operator 
to  work,  either  upon  large  or  small  plates,  and  obtain  the 
representation  of  near  or  distant  objects. 

By  the  second  part  of  the  improvements,  operationa, 
which  heretofore  required  two  distinct  processes,  may  now 
be  conducted  simultaneously  in  one.  This  is  effected  by 
^>plying|,  within  the  cameia-obscura,  the  vapours  of  mer- 
cury»  at  the  same  moment  that  the  light  is  producing  its 
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effect  upon  the  plate.  By  this  arrangement  the  process  is 
simplified^  the  apparatus  is  less  bulky,  the  separate  mercury- 
box  being  entirely  suppressed,  and  two  important  advan- 
tages are  obtained,  viz. :  that  when  the  mercury  acts  siroul* 
taneously  with  the  light,  the  effect  is  more  intense  and 
more  perfect,  and  that  the  operator  being  able,  by  the  con- 
struction of  the  apparatus,  to  watch  the  process,  (as  will 
be  hereafter  explained,)  he  can  judge  when  the  image 
has  attained  its  full  effect,  and  therefore  there  is  no  danger 
of  having  pictures  either  too  dark  or  too  faint. 

The  third  feature  of  the  improvements  consists  in  apply- 
ing to  portraits,  taken  by  the  Daguerreotype  process, 
painted  back  grounds  or  scenes  representing  objects,  which, 
by  the  various  distances  of  their  parts,  could  not  otherwise 
be  correctly  introduced  in  a  Daguerreotype  portrait,  on 
account  of  the  different  foci  of  the  several  objects  combined. 

The  fourth  feature  of  the  invention  consists  in  the  em- 
ployment of  a  certain  artificial  light  in  taking  portraits,  at 
night  or  in  the  day,  in  apartments  or  other  situations, 
where  natural  light  is  not  sufficiently  strong.  This  arti- 
ficial light  is  produced,  first,  by  the  combustion  of  coal, 
promoted  by  a  jet  of  oxygen  gas ;  second,  by  the  flame  of 
combustible  ga^es,  and  carburetted  liquids,  burning  together 
with  oxygen ;  third,  by  a  solid  refractory  body,  suspended 
in  a  jet  of  inflammable  gas,  which  is  burnt  together  with 
oxygen,  or  in  a  jet  of  6xygen  gas,  charged  with  the  vapour 
of  sulphuric  ether. 

The  fifth  and  last  of  the  improvements  consists  in  per- 
forming all  the  operations  upon  the  plates  (which  were 
formerly  carried  on  in  the  dark)  in  a  room  lighted  through 
media  of  various  eolours,  such  as  red,  orange,  green,  and 
yellow,  but  red  is  preferred,  as  it,  having  very  little  effect 
upon  the  plates  covered  with  the  sensitive  coating,  allows 
the  operator  to  see  how  to  perform  the  work*  without  being 
obliged,  as  before,  to  remain  in  a  dark  room. 
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The  following  is  a  detailed  explanation  of  the  several 
heads  above  mentioned : — 

First. — The  improved  construction  of  the  camera-ob» 
scura  consists  in  affording  the  means  of  applying  thereto 
several  optical  arrangements,  either  consisting  of  single  or 
compound  object-glasses,  of  any  convenient  aperture  or 
size,  and  any  focal  distances,  either  alone  or  combined  with 
reflectors  or  prisms;  by  which  means,  the  Daguerreotype 
apparatus  is  rendered  more  portable,  less  complicated,  and 
less  expensive  for  those  operators  who  wish  to  take  pictures 
or  representations  of  different  sizes,  and  which  could  not 
be  done  conveniently  if  they  were  obliged  to  comprehend, 
in  their  Daguerreotype  apparatus,  as  many  cameras  as 
would  otherwise  be  required  for  each  different  optical 
arrangement. 

This  improvement  is  effected  by  giving  to  the  front  of 
each  camera-obscura,  contained  in  a  Daguerreotype  appa- 
ratus, a  sufliciently  large  aperture  to  admit  the  largest 
object-glass  intended  to  be  used.  Each  optical  arrange- 
ment is  fixed  upon  a  board,  of  a  given  size,  so  that  by 
means  of  slides,  in  the  open  front  of  the  camera,  it  is  easy 
to  substitute  one  for  another  in  the  same  camera-obscura. 

The  distance  at  which  the  sensitive  plate  is  to  be  placed, 
for  the  focus  of  each  optical  arrangement,  is  to  be  regulated 
by  a  rack  and  pinion,  or  other  suitable  means,  for  sliding 
the  frame,  in  which  the  plate  is  fixed,  to  and  fro,  in  the  axis 
of  the  lens.  The  frame,  holding  the  plate,  should  also 
have  the  means  of  sliding  vertically,  which  may  be  done  by 
a  sliding  tube,  like  a  telescope,  furnished  with  a  thumb- 
screw, to  fix  it  at  the  proper  height. 

One  of  the  greatest  difliculties  in  the  Daguerreotype 
process,  as  heretofore  carried  on,  is  the  impossibility  of 
ascertaining  the  precise  moment  at  which  the  light  has  pro- 
duced, on  the  prepared  plate,  the  effect  required  to  enable 
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the  Tiq^oun  of  mercury  to  bring  out  the  image.  The  in- 
tensity of  light,  which  varies  according  to  the  time  of  the 
day,  and  the  state  of  the  atmosphere,  and  the  impossibility 
of  preparing  plates,  having  exactly  the  same  chemical  sen- 
sitiveness, has  compelled  the  Daguerreotypist  hitherto  to 
operate  at  random,  with  regard  to  the  time  required  for 
the  exposition  of  the  plate  to  the  action  of  the  light  in  the 
cameraK>b8cura,  so  that  the  image,  when  ultimately  brought 
out  by  mercury,  is  almost  always  either  too  dark  or  too 
faint« 

As  there  are  no  means  of  ascertaining  when  the  light  has 
sufficiently  operated  on  the  plate,  which  exhibits  no  visible 
mark  of  the  effect,  the  process  is  rendered  very  difficult  and 
uncertain ;  but  applying  the  vapour  of  mercury  to  the  plate, 
while  the  surface  is  being  acted  upon  by  the  light,  enables 
the  operator  to  see  the  progress  of  the  picture.  Another 
advantage  is,  that  the  effects  of  the  mercury,  upon  those 
parts  of  the  plate  which  have  been  operated  upon  by  the 
light,  are  more  perfect  when  caused  to  take  place  immedi- 
ately under  the  influence  of  light. 

The  alterations  made  in  the  construction  of  the  appara* 
tus  employed  in  the  Daguerreotype  process,  are  the  fol- 
lowing :— 

In  place  of  the  detached  mercury-box,  a  cup,  containing 
mercury,  is  placed  in  the  camera-obscura,  and,  by  means  of 
a  spirit  lamp,  the  vapour  of  mercury  is  caused  to  rise  and 
fill  the  camera.  When  the  mercury  has  attained  the  pro- 
per temperature,  the  aperture  of  the  object*glass  is  opened, 
and  the  operation  commences. 

Now,  in  order  to  watch  the  effect,  an  opening  is  made  in 
the  side  of  the  camera,  through  which  the  operator  can  see 
the  image  on  the  plate  within,  which  is  to  be  lighted  by  a 
lantern  throwing  the  light  upon  the  plate,  through  an  aper** 
ture  in  the  side  of  the  camera,  in  which  is  placed  a  piece  of 
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nd  or  ormnge-eoloured  glass.  As  soon  as  the  simultaneous 
•ftct  of  light  and  mercary  has  operated  sufficiently  to  bring 
oat  the  imagef  the  object-glass  is  shut,  and  the  plate,  which 
shews  the  image,  in  all  its  perfections,  is  removed,  requiring 
only  the  washing  process  to  be  quite  finished. 

The  third  part  of  the  inyention  applies  to  taking  portraits, 
and  consbts  in  placiog,  behind  the  sitter,  back  grounds  of 
paioted  scenery,  representing  landscapes,  interiors  of  apart- 
ments, and  other  representations,  adapted  to  the  taste  and 
habits  of  the  sitter,  or  to  his  profession.  The  advantages 
of  these  back-ground  scenes  are  obvious,  for  they  give  to  the 
portrait  an  effect  quite  pictorial ;  besides,  the  sitter  can  be 
placed  according  to  the  colour  of  his  dress,  complexion,  or 
hair,  either  against  a  dark  or  a  light  part  of  the  subject, 
painted  upon  the  back-ground  scene. 

The  combination  of  scenery  may  be  varied,  by  shifting 
several  back  grounds  one  upon  the  other,  like  theatrical 
decorations,  and  by  placing,  nearly  on  the  same  plane  with 
the  sitter,  such  subjects  as  could  not  be  correctly  uitio- 
duced  in  a  Daguerreotype  portrait,  as  the  Daguerreotype 
process  does  not  re))resent  the  correct  images  of  any  objects 
but  those  placed  nearly  at  the  same  focus. 

With  reference  to  the  fourth  head  of  the  invention,  the 
employment  of  artificial  light  in  the  absence  of  day-light, 
it  is  to  be  observed,  that  whichever  of  the  three  modes  of 
illumination,  above  described,  be  employed,  a  reflecting 
mirror,  of  a  concave  form,  must  be  adapted  behind  the 
light ;  and  an  essential  feature  of  Uiis  invention  is,  that  the 
burner  or  burners,  or  the  alimentary  tube,  which  conveys 
the  combustible  gas  for  supporting  combustion,  must  be 
placed  in  the  axis  of  the  reflecting  mirror,  or  such  tubes 
must  be  placed  round  it,  parallel  to  the  axis  of  the  mirror, 
in  such  manner,  that  their  jets  (falling  upon  the  body  of 
.coal  or  refractory  material,  held  in  front  by  means  of  a 
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platina  or  iron  wire,  by  which  it  is  attached  to  the  burner)^ 
shall  illuminate  its  surface  precisely  opposite  the  centre  of 
the  curve.  It  must  be  the  same  also  with  regard  to  the 
flame  produced  from  carburetted  gas  burning  with  oxygen. 
This  flame  must  issue  forth  from  a  tube,  placed  in  the  axis 
of  the  reflector. 

The  illuminating  flames  are  sometimes  produced  by 
means  of  carburetted  gases,  obtained  from  sea-coal,  and 
from  fatty  sulistances,  made  to  pass  through  a  vessel  con- 
taining an  essential  oil  of  a  highly  volatile  nature,  and 
which  vessel  stands  in  water  constantly  boiling.  By  these 
means  the  essential  oil  will  be  mixed  with  the  burning  gas, 
so  that  at  the  moment  of  its  combustion  with  the  oxygen, 
it  produces  a  most  brilliant  light. 

In  the  case  of  carburetted  liquids  being  employed,  the 
burner  is  constructed  of  tubes,  placed  side  by  side,  each 
fixed  in  the  centre  of  a  wick,  the  end  being  plunged  into 
an  essential  oil,  mixed  in  equal  portions  with  spirits  of 
wine  or  naphtha. 

The  patentee  claims  the  improvements  in  the  process  or 
means  of  an  apparatus  for  obtaining  images  or  represen- 
tations of  nature  or  art,  as  set  out  under  the  five  heads 
above  recited,  and  more  fiilly  explained  in  the  subsequent 
parts  of  this  specification. — [InroUed  in  the  Petty  Bag 
Office y  June,  184«.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  George  Barnett,  o/'39,  Jewin-street,  in  the  city  of 
London,  tailor,  for  improvements  in  fastenings  for 
wearing  apparel. — [Sealed  llth  July,  1840,] 

The  first  part  of  these  improvements  consists  in  a  peculiar 
construction  of  spring  hooks,  drawings  of  which  are  shewn 
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in  Plate  XVII.i— fig.  1,  being  a  plan,  and  fig.  S,  a    side 
view. 

The  spring  is  made  of  a  plate  of  steel,  which  is  puindied 
into  the  shape  shewn  in  fig.  S»  by  a  fly  press,  and  is  tfaeo 
bent  in  the  manner  shewn  in  the  side  view,  fig.  2.  a^  a« 
are  the  hooks,  passing  through  two  openings  b,  6»  in  the 
plate,  when  in  use,  and  when  out  of  use,  remiuning  beoeath 
the  upper  part  of  that  plate,  which  thus  serves  as  a  shield 
to  them. 

The  thread  for  securing  the  hooks  passes  throog^h  the 
holes  e,  which  are  exactly  under  the  opening  df  (in  oid^ 
that  the  needle  may  have  easy  access  to  them,)  when  the 
plate  is  bent. 

Figs.  4,  and  5,  shew  a  plan  and  side  view  of  a  modifica- 
tion of  the  above>  in  which  it  will  be  seen  that  the  hooks  tf ,  a, 
embrace  the  edge  of  the  plate^  instead  of  passing  through 
openings  in  it. 

The  second  improvement  consists  in  an  instnnnent  £>r 
retaining  a  button  on  garments,  in  those  cases  where  the 
shank  of  the  button  ii  passed  through  an  eyelet*hole. 

It  is  formed  by  bending  wire  into  the  shi^e  represented 
in  figs.  6,  7,  and  8,  consisting  of  a  frame  /*,  enclosing  a 
tongue  e,  which  is  passed  through  the  shank  of  the  button. 

The  third  improvement  relates  to  the  bo<^  generally 
used  for  fastening  ladies*  dresses,  and  consists  in  making  an 
indentation  g^  figs.  9,  and  10,  in  the  hook,  to  prevoit  its 
being  accidentally  released  from  t£e  eye. 

A  brace-button,  of  a  novel  construction,  constitutes  the 
fourth  improvement. 

Fig.  1 1,  is  a  view  of  the  under^de ;  fig.  IS,  a  view  of  the 
upper-side ;  and  fig.  IS,  a  section  of  the  improved  button, 
which  consists  of  two  discs  A,  and  i,  pierced  with  four  holes 
j',  (shewn  separately  in  the  sections,  figs.  14,  and  15.)  He 
edge  of  the  disc  A,  and  the  edges  of  its  holes  are  raised,  as 
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seen  in  fig.  14*9  and  the  latter  passing  through  the  holes 
in  the  disc  I,  are  pressed  down,  together  with  the  edge  of 
the  disc  A,  by  dies,  which  complete  the  formation  of  the 
button,  as  shewn  in  figs.  11,  IS,  and  13* 

Instead  of  the  above  mode,  the  holes  in  both  discs  may 
have  their  edges  raised,  and  afterwards  slightly  flattened, 
as  represented  in  the  sections  figs.  16,  and  17 ;  the  discs 
are  then  combined  in  the  manner  shewn  in  fig.  18. 

The  object  of  manufacturing  buttons  in  the  manner 
described,  is  to  prevent  the  edges  of  the  holes  from  cutting 
the  thread  by  which  the  button  is  attached  to  the  garment. 

The  fifth  improvement  consists  in  a  buckle,  the  tongue 
of  which  acts  by  pressure.  Fig.  19,  is  a  plan,  and  fig.  SO, 
a  side  view  of  the  buckle ;  figs.  21,  22,  and  S3,  are  separate 
views  of  the  tongue  and  frame  of  the  same,  i,  is  the 
tongue,  (which  may  be  notched  or  plain,)  mounted  upon  a 
frame  /,  turning  on  a  spindle  that  passes  through  the  part 
191,  of  the  frame,  to  which  part  also  the  strap  n,  is  attached ; 
the  other  end  of  the  strap  is  secured  by  being  inserted  be- 
tween the  edge  of  the  tongue  and  the  frame  m,  and  then 
passing  over  the  part  it,  and  under  the  hind  end  o,  of  the 
tongue. 

The  sixth  improvement  has  reference  to  the  straps  ap- 
plied to  waistcoats,  and  the  waistbands  of  trousers,  for  the 
purpose  of  tightening  them  by  lacing,  and  is  shewn  in  the 
side  view,  fig.  24.  It  consists  in  connecting  those  straps  by 
a  centre-piece  p. 

The  seventh  improvement  consists  in  a  means  of  fasten- 
ing trousers-straps,  and  is  shewn  in  figs.  25  and  26.  To 
one  of  the  straps  a  button  g,  (shewn  separately  in  fig.  27,) 
is  riveted,  having  on  the  top  of  it  a  projection  s,  the  sides 
of  which  are  grooved,  and  receive  the  edges  of  the  sKding- 
plate  t ;  in  the  other  strap,  a  circular  hde  r,  is  fomned. 
To  fasten  the  straps,  the  plate  i,  is  slidden  forwards,  as 
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seen  in  fig.  26,  and  is,  with  the  projection  #,  passed  through 
the  opening  r,  in  the  other  strap ;  the  plate  t,  being  now 
moved  into  the  position  shewn  in  fig.  25y  the  straps  are 
fastened. 

Instead  of  the  projection  s,  having  grooves  in  its  sides  to 
receive  the  edges  of  the  plate  i,  it  may  be  enlarged,  and  an 
opening  u,  made  in  it  for  the  plate  to  pass  tlirough,  as  re- 
presented in  fig.  28. 

The  patentee  claims,  firstly,  the  mode,  herein  described, 
of  constructing  hooks  with  shields. 

Secondly. — The  mode  of  constructing  instruments  for 
securing  buttons  on  garments. 

Thirdly. — The  mode  of  forming  hooks,  with  the  part  g, 
as  described. 

Fourthly. — The  mode  of  forming  brace«buttons,  with 
holes  made,  as  herein  described. 

Fifthly. — In  the  improved  buckle,  the  mode  of  construct* 
ing  and  combining  a  firame  /,  and  framed  lever  tongue  A. 

Sixthly .-^The  mode  of  applying  the  centre-piece  p,  to 
connect  the  waistbands  of  trousers  and  waistcoats. 

Seventhly. — The  mode  of  connecting  trousers-straps, 
herein  described. — [InroUed  in  the  Inrolment  Office^  Ja^ 


I  nuary,  1841.] 


To  Oglethorpe  Wakelin  Barratt,  of  Birmingham, 
metal  gilder,  for  certain  improvements  in  the  precipi- 
tation or  deposition  of  metals. — [Sealed  8th  September, 
1841.] 

These  improvements  in  the  precipitation  or  deposition  of 
metals,  consist,  first,  in  the  application  of  electric  currents^ 
for  the  purpose  of  depositing  copper  and  its  alloys,  taken 
into  solution  in  the  acids  employed  during  the  process  of 
cleaning  such  metals. 
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For  this  purpose,  a  saturated  solution  of  copper,  in  the 
mixed  acid,  known  as  dipping  aqua-fortis,  by  the  trade,  is 
put  into  a  vessel,  the  edge  of  which  is  connected  by  two 
copper  wires  with  a  battery,  in  the  usual  way.  The  work 
to  be  cleaned  is  attached  to  the  wire,  in  connection  with 
the  copper  or  negative  metal  of  the  battery,  and  a  plate  of 
copper,  of  a  larger  area  than  the  area  of  the  surface  of  the 
work  to  be  cleaned,  is  suspended  from  the  other  wire.  In 
from  five  to  ten  minutes,  the  scale  or  oxide  of  copper  on 
the  surface,  will  be  removed,  and  then  another  article  may 
be  introduced  and  cleaned. 

If  the  surfaces  of  the  articles  to  be  cleaned  are  required 
to  be  bright,  an  addition  of  free  acid  is  made  to  the  satu- 
rated solution,  in  the  proportion  of  one  part  acid  to  ten  of 
solution  ;  or  if  the  surfaces  are  desired  to  have  a  dead  ap- 
pearance, muriatic  acid  is  added,  in  the  proportion  of  one 
to  two  parts  acid  to  twelve  of  the  solution. 

Secondly. — This  invention  consists  in  a  mode  of  pre- 
cipitating zinc  upon  other  metals,  from  its  solution,  by  the 
application  of  electric  currents. 

A  solution  is  made  of  metallic  zinc,  by  dissolving  it  in 
diluted  sulphuric  acid,  and  in  this  solution  the  articles  to  be 
coated  are  immersed,  together  with  a  plate  of  zinc,  some- 
what less  in  surface  than  those  articles ;  the  former  being 
connected  with  the  positive  plate  of  the  battery,  and  the 
latter  with  the  negative  plate.  The  articles  remain  in  the 
solution  until  a  coating  of  zinc,  of  the  required  thickness, 
has  been  deposited  on  them. 

Other  acid  and  saline  solutions  of  zinc  may  be  employed, 
but  the  above  has  been  found  to  succeed  exceedingly  well. 
Thirdly. — This  invention  consists  in  a  mode  of  precipi- 
tating copper  upon  iron  and  other  metals.  The  improve- 
ments under  this  head  are  twofold  : — The  first  consists  in 
connecting  the  articles  to  be  coated,  with  a  plate  of  zinc. 
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by  means  of  a  copper  wire,  and  immersing  them  in  a  satu* 
rated  solution  of  sulphate  of  copper,  containing  about  four 
or  five  per  cent,  of  free  sulphuric  acid.  The  patentee 
prefers  to  enclose  the  zinc  plate  in  a  wrapper  of  cloth 
or  strong  paper,  to  prevent  the  deposition  of  the  copper 
upon  it. 

The  second  improvement  relates  to  the  employment  of 
solutions  of  the  oxides  of  copper,  instead  of  the  acid  solu- 
tions heretofore  employed.  These  solutions  are  more  par- 
ticularly applicable  to  the  coating  of  iron,  or  other  metals, 
which  are  preserved,  in  a  negative  state,  with  difficulty,  in 
the  acid  solutions. 

Eight  pounds  of  cyanuret  of  potassium,  two  pounds  of 
cyanuret  of  copper,  (or  instead  of  the  latter,  two  pounds  and 
a  half  of  sulphate  of  copper,)  and  three  gallons  of  water,  are 
introduced  into  a  copper  vessel,  or  a  vessel  having  copper 
plates  in  it,  and  boiled  together  for  three  or  four  hours. — 
The  copper  plates,  or  copper  vessel,  are  now  connected  by 
a  wire  to  the  negative  plate  of  a  battery,  and  the  articles  to 
be  coated  are  connected  to  the  positive  plate  of  the  battery, 
and  immersed  in  the  boilii^  solution ;  the  depoution  of  the 
copper  commences  immediately,  and  may  be  continued  till 
the  desired  thickness  is  obtained.  Other  preparations  of 
copper  may  be  dissolved  in  the  cyanurets  of  potassium  or 
sodium,  and  employed  for  the  purpose  above  mentioned ; 
and  carbonates  of  potassium  or  sodium  may  be  used  in 
place  of  cyanurets.  The  solution  may  be  used  at  different 
temperatures,  but  the  action  is  most  rapid  when  boiling. 

If  iron  articles  are  required  to  have  a  surface  of  brass, 
the  patentee  deposits  zinc  upon  the  copper  surfaces,  ob- 
tained as  above  described,  and  afterwards  submits  the  arti- 
cles to  a  heat  of  about  SOO^  Fahr.,  in  a  mufSe  or  other 
convenient  apparatus. 

Fourthly. — This  invention  relates  to  a  mode  of  precipit- 
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ating  platinum  from  its  solutions,  as  a  covering  to  other 
metals. 

One  mode  of  effecting  this,  is  to  take  a  solution  of  pla* 
tinum,  (free  acid  being  present,)  and  immerse  the  article  to 
be  coated  therein,  it  having  been  previously  connected  with 
a  zinc  plate,  as  before  described* 

The  following  is  another  mode: — Twelve  parts,  by 
weighti  of  muriate  of  soda,  two  parts  alum,  and  one  pact 
cream  of  tartar,  are  added  to  as  much  water  as  will  dissolve 
them ;  and  in  this  solution  metallic  platinum  is  boiled,  for 
eight  or  ten  hours,  water  being  added  to  keep  the  salts  in 
solution,  as  evaporation  renders  it  needful.  Copper,  iron, 
and  other  metallic  articles,  introduced  into  the  solution 
when  boiling,  are  speedily  coated ;  but  if  a  stronger  coating 
is  required,  then  the  battery  and  an  anode  of  platinum  is 
applied,  and  the  action  continued,  until  the  desired  thick- 
ness is  obtained ;  or  palladium  may  be  employed  instead  of 
platinum. 

The  fifth  part  of  this  invention  consists  in  a  mode  of  pre- 
cipitating copper  from  the  waste  water  of  copper  mines, 
and  other  waters  containing  copper. 

Pits  are  formed  to  hold  the  solution  of  waste  copper  or 
other  metal,  and  in  the  solution,  a  porous  earthenware 
vessel  is  placed,  or  the  pit  is  divided  by  any  porous  ma- 
terial. Into  the  porous  vessel,  or  divided  pit,  is  put  a 
solution  of  muriate  of  soda,  and  in  this  the  iron,  usually 
employed  for  precipitating  the  copper,  is  placed,  and  con- 
nected by  wires  with  sheets  of  copper,  lead,  or  other  metal, 
in  the  solution  of  copper.  These  sheets  are  to  receive  the 
deposit  of  pure  metal ;  and  the  solution,  after  all  the  copper 
is  precipitated,  will  serve  to  dissolve  the  iron  in  the  porous 
cell,  instead  of  the  muriate  of  soda. 

The  sixth  part  of  this  invention  consists  of  a  mode  of 
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ptiedpttating  gold,  wlver,  or  platinum,  or  other  metals, 
bj  employing  the  sulphuret  of  gold,  silver,  or  platiimro. 

The  gold,  silver,  or  platinum,  is  dissolved  in  hydrate  of 
potash,  by  boiling,  and  the  articles  being  immersed  in  it, 
when  til  a  boiling  state,  are  in  a  short  time  coated ;  if  a 
thicker  coating  is  wanted,  it  may  be  obtained  by  connecting^ 
the  articles  in  the  above  solution  with  a  galvanic  or  other 
battery,  and  by  using  a  gold,  silver,  or  platinum  anode. 

The  seventh  and  last  part  of  this  invention,  conusts  in 
la  mode  of  precipitating  alloys  of  metals,  when  in  solution, 
bn  the  articles  of  metal,  inraiersed  in  such  solution ;  this  is 
aiecompHshed  by  taking  sulphurets  of  the  metals,  in  the 
^proportions  it  is  proposed  to  use  them  in  alloy,  and  dis- 
solving them  in  c^anuret  of  potassium ;  the  operation  is 
then  proceeded  with  in  the  manner  just  described,  (when 
wAng  a  galvanic  or  other  battery,)  with  respect  to  gold, 
%ili^er,  or  platinum,  using  an  alloyed  anode,  agreeing  widi 
the  proportions  contained  in  the  solution. 

The  patentee  claims,  firstly,  the  mode  of  cleaning  copper 
and  its  alloys,  by  means  of  a  galvanic  or  other  battery ;  and 
also  recovering,  by  precipitation,  the  metal  dissolved  during 
the  process. 

Secondly.^The  mode  of  obtaining  a  coating  of  zinc  or 
^ther  metals,  by  precipitating  zinc  from  solutions,  by  means 
•of  a  galvanic  or  otiier  battery. 

Thirdly. — The  mode  of  precipitating  (copper  from  solu- 
tions, by  .connecting  the  articles  to  be  coated  with  copper 
to  a  piece  or  pieces  of  zinc,  as  described,  and  dipping  them 
in  the  solution  of  copper  used.  Also,  the  mode  of  coating 
articles  of  metal,  by  causing  copper  to  be  precipitated,  by  a 
galvanic  or  other  battery,  from  solutions  of  copper  in  the 
cyanides  and  carbonates  of  potash  and  soda.  Likewise,  the 
mode  of  producing  'a  coating  of  brass,  by  precipitating 
copper  and  ssinc,  by  means  of  a  galvanic  or  other  battery. 
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from  solutions  thereof,  and  then  applying  heat^  aa  above 
explained. 

Fourthlj.<-<-Tbe  mode  of  precipitating  platinum  from  a 
solution  of  that  metal,  having  free  acid  presenti  by  means 
of  zinc,  or  other  positive  metal,  introduced  into  the  solu- 
tion. And  also,  the  mode  of  precipitating  platinum  or 
palladium  from  the  salt  solution,  above  described,  by  the 
aid  of  a  galvanic  or  otber  battery. 

Fifthly.-— The  mode  of  preeipitating  copper  from  the 
waters  containing  copper  in  solution,  as  above  described. 

Sixthly.— <The  mode  of  precipitating  gold,  silver,  and 
platinum,  on  other  metals,  by  employing  the  sulphuret  of 
gold,  silver,  or  platinum,  when  dissolved  in  hydrate  of 
potash,  with  or  without  the  aid  of  a  galvanic  or  other 
battery. 

Seventhly. — The  mode  of  precipitating  metals  ia  the 
state  of  alloy,  by  obtaining  them  in  soiution,  and  using  an 
alloyed  metal  of  the  same  proportion  as  is  in  solution.— 
[Inrotted  in  the  Petty  Bag  Office,  March,  184^.] 


DESCRIPTIONS    OF    PATENTS    GRANTED    IN     1834,    WHICH 

RAVE    NOT   BEEN    REPORTED    fN   THIS   JOURNAL. 

(Continiwd  from  page  S75,  VoL  XX.) 


To  Hekrt  Shabpnel,  of  Salisbury^  in  the  county  of  fVilU,  Ma* 

jor^General  in  the  Atmy,  emd  Colonel  in  the  Royal  Artillery, 

for  improvements  tn  jSre-amu  of  various  descriptions,  and  ts 

jsmmunition  for  the  purposes  qff  reforms. — [Sealed  6th  Sep« 

tember,  1834.] 

Tbb  first  improvement  relates  to  the  sights  of  muskets,  and  is 
for  the  purpose  of  enabling  persons  using  them,  to  point,  with 
greater  certainty,  at  a  distant  object. 

In  Plate  XVlll.,  fig.  1,  is  a  side  view  of  a  musket,  with  this 
improvement  applied  to  it.  a,  is  the  fixed  sight,  and  b,  a  move- 
able sight,  which  is  caused  to.  slide  up  and  down  the  groove  in 
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the  graduated  plate  c,  by  tarnii^  the  screw  d ;  the  sig^t  b,  if 
moved  higher  or  lower,  according  to  the  distance  of  the  obfect, 
and  the  aim  ia  taken  by  bringing  the  barrel  into  such  a  position, 
that  a  line  drawn  from  the  sight  6,  will  intersect  the  fixed  s^glic, 
and  the  object  fired  at. 

The  second  improvement  is  shewn  in  fig.  2,  and  consiata  in  tbe 
application,  to  fowling-pieces  and  other  guns,  of  a  prop  «,  Cumii^ 
on  a  hinge  /,  at  one  end,  and  having,  at  its  other  end,  a  sprii^g- 
catch,  (not  shewn  in  the  drawing  attached  to  the  specificaLtioo,) 
which  catches  into  the  lower  end  of  the  bracket  g,  so  that  the 
person  firing  the  gun  may  use  it  either  in  a  vertical  or  borixoatal 
position,  grasping  it  widi  the  left  hand,  instead  of  placii^  that 
hand  under  the  K>re  part  of  the  stock,  as  usual.     The  object  a£ 
this  improvement,  is  to  keep  the  hand,  that  supports  the  gaxt,  9s 
far  from  the  lock  and  barrel  as  possible,  to  avoid  accidental  ia 
case  of  the  barrel  bursting,  or  the  lock  being  blown  off. 

The  third  improvement  is  also  shewn  in  fig.  2,  and  relatea  to  the 
stocks  of  guns.  It  consists  in  constructing  the  stocks  with  a 
circular  hii^  or  joint  A,  from  one  part  of  which  tlie  rack  or 
screw-plate  t,  projects,  and  is  acted  on  by  turning  the  screw  ^,  is 
order  to  produce  any  required  degree  of  bend  in  the  stock,  aod 
so  suit  the  same  gun  to  a  variety  of  persons. 

The  fourth  improvement  is  shewn  in  fig.  3,  which  is  a  Joi^- 
tudinal  section  of  a  gun  barrel.  It  consists  in  contracting  the 
bore  of  the  barrel  above  the  part  that  receives  the  powder,  as 
shewn  at  ^,  /,  so  that  the  ball  cannot  approach  nearer  the  powder 
,  than  the  distance  from  A,  to  /,  the  space  between  them  beiog^  filled 
with  air ;  by  which  means,  says  the  patentee,  a  much  greater 
effect  will  be  produced,  than  by  guns  of  the  ordinary  constructioa 
of  barrel. 

The  fifth  improvement  consists  in  constructing  the  steel  or 
anvil  of  muskets,  against  which  the  flint  strikes,  with  projecting 
sides,  standing  at  right  angles  to  the  face  of  the  steel,  to  prevent 
the  sparks  from  spreading  laterally,  and  thus  guide  them  down- 
wards into  the  pan. 

The  sixth  improvement  is  shewn  in  fig.  4,  and  consists  in  a 
lock  for  discharging  by  detonating  balls.  The  detonating  balls 
are  contained  in  the  tube  or  magazine  m,  covered  at  its  upper 
end,  and  supported  by  the  bracket  n,  screwed  on  the  lock-plate  o. 
These  balls  fall,  one  at  a  time,  into  the  hole  in  the  plate  p,  as 
shevin  by  dotted  lines,  when  they  are  permitted  to  do  so  by  the 
hole  coming  under  the  lower  end  of  the  magazine  m.  The  plate 
p,  slides  between  two  plates  9,  q,  and  is  connected  by  the  link  r, 
with  the  hammer,  so  as  to  partake  of  its  movements. 

Thus,  by  cocking  the  hammer,  the  plate  p^  will  be  drawn  over 
a  recess  «,  (shewn  by  dotted  lines,)  near  the  touch-hole,  and  drop 
the  det<mating  ball  into  it ;  then  when  the  trigger  is  pulled,  the 
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plate  p,  will,  by  the  falling  of  the  hammer,  be  slidden  backwards, 
and  the  hole  in  it,  coming  under  the  end  of  the  magazine  m,  will 
receive  another  ball. 

.  The  seventh  improvement  consists  in  the  application  to  pistols 
of  a  similar  prop  to  that  described  in  the  second  improvement, 
as  applied  to  fowling-pieces,  &c. ;  tlie  object,  in  this  instance, 
being,  tliat  the  pistol  may  be  held  by  grasping  the  prop,  and 
thereby  enable  the  person  using  it  to  ward  off  the  cut  of  a  sword. 

The  eighth  improvement  consists  in  forming  parallel  grooves 
within  rifle  barrels,  so  as  to  obtain  more  correct  firing. 

The  ninth  improvement  consists  in  having  two  or  more  touch- 
holes,  in  order  more  effectually  to  ensure  the  ignition  of  the 
charge. 

The  tenth  and  last  improvement  consists  in  the  use  of  hollow 
shot,  filled  with  small  shot,  the  interstices  between  the  latter, 
being  occupied  by  small  pieces  of  tin  or  other  metal,  and  the 
outer  shell  of  the  hollow  shot  is  made  so  thin  as  to  give  way 
when  it  comes  in  contact  with  any  body,  and  thus  distribute  the 
small  shot  in  all  directions. — [InroUed  in  the  Inrohnent  Office^ 
March,  1835.] 


To  Ebwabb  Weeks,  of  the  King's-road,  Chelsea,  in  the  county 
of  Middlesex,  horticultural  builder,  for  certain  improvements 
on  kitchen  or  other  grates  or  ranges,  which  he  denominates 
"  Weeks'  cooking  apparatus.''— [Sesled  20th  September,  1834.] 

In  Plate  XVIII.,  fig.  1,  is  a  front  view  of  a  kitchen  range,  con- 
structed to  keep  a  constant  supply  of  hot  water  for  cooking,  &c. 

1  he  front  bars  a,  a,  of  the  grate,  are  hollow,  communicating 
with  the  hollow  cheeks  b,  b,  the  backs  of  which  are  connected, 
by  pipes,  with  the  bottoms  of  two  cisterns  c,  c,  on  the  hobs 
of  the  grate,  and  these  cisterns  communicate  with  each  other 
by  three  or  four  pipes  d,  d.  The  back  of  the  grate  e,  is  com- 
posed of  hollow  tubes,  and  fits  into  hollow  end-pieces,  from 
each  of  which  a  pipe  communicates  with  the  hot  water  cisterns  c,  c. 
In  order  to  guard  against  the  pipes  being  ever  wholly  emptied, 
the  cock,  for  drawing  the  water  off,  is  fixed  near  the  top  of  the 
cheek,  g,  is  the  smoke-board,  which  slides  up  and  down  in 
grooves,  fixed  on  the  jambs  at  each  side,  being  hung  in  the  man- 
ner of  a  window  by  ropes  and  weights,  passing  behind  the  jambs. 

Fig.  2,  represents,  in  section,  a  range  of  the  same  construction, 
with  the  addition  of  an  oven,  placed  over  the  fire,  in  which  a 
continual  current  of  hot  air  is  introduced,  so  that  meat  baked  in 
it  will  equal  that  which  is  roasted,  h,  is  the  oven,  which,  by 
having  a  double  case  all  round,  except  at  the  door- way,  a  current 
of  hot  air  can  be  passed  around  it      The  air  enters  the  inner 
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CMe  of  the  oven  at  the  openings  i»  and  passes  cot  at  the  back, 
together  with  die  exhalationa  fiwm  the  meat,  through  a  floe 
the  chimney.  Beside  this,  another  flue  j,  leads  from  the  oater 
•f  the  oven  into  the  chimney,  ib,  is  the  opening  into  the  chimney 
for  the  smoke  from  the  fire-place,  when  the  oven  is  not  Tequixed 
to  he  heated ;  i,  the  pipe  that  connects  the  bottom  of  the 
to  the  bottom  of  the  back  of  the  grate ;  and  m,  the  pipe 
passes  from  the  bottom  of  the  cistern  to  the  back  c^tiie  cheek. 

Fig.  3,  represents  a  kitchen  range,  for  a  house  where  nnich 
cooking  is  req«ired.     The  fire-place  is  formed  of  hollow  tubeaw 
communicating  with  cisterns  m,  ii»  at  each  side  of  it,  by  means  of 
pipes  o  ;  and  from  these  cisterns  boiling  water  may  be  conveyed 
to  other  parts  of  the  house.     At  the  back  of  the  range  is  ao 
oven  ji,  constructed  in  a  similar  manner  to  that  described  in  fi^. 
2 ;  and  over  the  fire-f^ace^  in  the  space  between  the  two  cistena^ 
ia  a  cast-iron  plate  ^,  on  which  saucepans  and  other  culinarj 
utensils  are  placed,  for  the  purpose  m  boiling  their  contenta. 
Several  longitudinal  and  transverse  slots  are  formed  in  this  plate, 
to  allow  for  its  expanaion  when  hot,  and  its  contraction,  if  eoM 
water  should  be  spilt  upon  it ;  the  escape  of  smoke,  through  the 
slots,  being  prevented  by  the  insertion  of  small  pieces  of  iron  into 
them.     Tin  cooking  vessels  r,  of  various  sizes,  are  placed  in  the 
eisleras  n,  n,  being  supported  by  frames,  which   slide   along 
grooves  in  the  sides  of  the  cisterns. 

The  patentee  daims,  firstly,  the  eirculatkm  of  hot  water  in 
pipes  or  tubes,  when  forming  the  bars  and  other  parts  <^  kitdien 
and  other  ranges  or  grates,  for  the  purposes  of  cooking,  and  for 
warming  rooms. 

Secondly, — ^Tfae  manner  of  introducing  currents  of  p«re  air 
into  the  oven.  He  does  not  claim  the  circulation  of  hot  water 
generally  for  heating  rooms  and  buildings,  but  only  when  in 
oombination  with  kitchen  and  other  grates  or  ranges,  as  described. 
—[InroUed  tn  the  Inrolment  Office,  March,  1835.] 


To  James  Jamieson  Coedes,  of  Idol^lane,  m  the  city  of  Lamdcm^ 
merehanty  for  a  certain  mprotement  or  improwcmenti  m  ina- 
ehinery  for  making  tuUU, — being  a  comrnunioaiion. — [Sealed 
8th  October,  1834.] 

Fig.  1,  is  a  plan  of  the  chief  operative  parts  of  the  machinery ; 
fig.  2,  is  a  section,  taken  on  the  line  a,  b,  in  fig.  1,  and  figs*  9, 
and  4,  are  views  of  some  other  parts  of  the  marine. 

The  principal  parts  of  the  machinery  rest  upon  a  frame,  coofr- 
posed  of  two  cheeks  or  upright  sides  of  cast-iron,  firmly  bohed 
together ;  and  in  an  opening  m  th^  firont  part  of  die  cheeks  two 
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moveable  caps  or  caatii^  a,  a,  fig.  3,  are  placed.  The  upper 
cap  is  supported  by  £>ur  screws  6,  6,  passing  throuffh  it,  and 
resting  on  the  lower  cap ;  by  turning  these  screws,  the  distance  of 
the  caps  firom  each  other  is  regulated :  the  lower  cap  rests  upon 
a  wedge  or  key  c,  for  the  purpose  of  adjusting  its  weight  with 
respect  to  the  other  parts  of  the  machinery.  Each  cap  has  a 
shaft  or  spindle  d,  carrying  at  one  extremity  a  toothed  wheel  e, 
and  near  the  other  extremity,  one  of  a  pair  of  compressing 
rollers^. 

The  compressing  rollers  are  made  of  steel  or  other  hard  metal, 
and  are  screwed  to  shoulders  on  the  shafts  d^  to  facilitate  their 
removal;  they  are  employed  to  shape  the  nail,  which  is  com- 
pressed between  them,  and  their  circumferences  are  divided  into 
the  same  number  of  equal  excentric  segments,  the  degree  of  ex- 
centricity  depending  upon  the  shape  of  the  nail  required.  They 
are  placed  near  the  middle  of  the  caps  a,  one  above  the  other,  in 
such  a  manner,  that  when  motion  is  given  to  them  by  means  of 
the  toothed  wheels  e,  similar  diameters  of  each  roller  come  at  the 
same  instant  into  the  direction  of  the  line  joining  the  centres. 
The  length  of  the  nail  will  be  the  same  as  that  of  each  excentric 
B^[ment  of  the  rollers,  and  its  thickness  will  correspond  with  the 
width  of  the  rollers. 

The  toothed  wheels  e,  called  by  the  patentee  ''  retarding 
wheels,"  consist  of  as  many  excentric  segments  as  the  compressing 
rollers,  so  that  the  pitch  line  of  their  teeth  is  not  concentric  with 
the  centre  of  motion.  They  are  fastened  to  flat  plates  upon  the 
spindles  d,  by  screws,  which  pass  through  slots  in  them,  in  order 
that  the  wheeb  may  be  so  adjusted  that  their  longest  radius  will 
be  opposite  the  longest  radius  of  the  compressing  rollers. 

Motion  is  communicated  to  the  wheels  by  a  pair  of  racks,  one 
at  each  side  of  the  machine,  the  teeth  of  which  are  so  arranged 
that  the  motion  of  the  compressing  rollers  will  gradually  decrease 
from  the  head  to  the  point  of  the  nail,  for  the  reason  hereinafter** 
mentioned.  ^,  is  a  clasp  or  head-pieoe,  resting  upon  projections 
of  the  framing  of  the  machine,  and  in  it  two  sliding  levers  A,  A, 
are  secared  by  screws  i ,  t,  one  of  which  passes  through  each  of 
the  sliding  levers  respectively,  snd  presses  the  other  against  a 
pin  J,  passing  vertically  through  the  head-piece.  To  the  sliding 
ievers  A,  A,  two  '*  guiding  slides"  A;,  A,  or  flat  pieces  with  square 
edges,  are  bolted,  being  placed  opposite  each  other,  one  on  each 
side  of  the  compressing  rollers,  which  work  between  them ;  these 
guiding  slides  conflne  the  rod,  (from  which  the  nails  are  to-be 
made,)  laterally,  while  the  <»)mpressing  rollers  are  shaping  the 
nail. 

i,  /,  are  two  *'  stretching  holders"  screwed  to  ^e  sliding  levers 
A,  Ai  immediately  behind  ^e  guiding  slides,  and  tlie  edges  of  these 
stretching  holders  are  made  to  project  in  a  slight  degree,  and  may 
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be  indented  if  preferred ;  so  that  when  the  sliding  levers  c^kmt 
upon  the  nail,  the  stretching  holders  may  hold  the  extremity  of  it, 
and  keep  the  nail  straight  as  it  passes  from  under  the  compressii^ 
rollers. 

Two  *'  heading-holders  "  m,  m,  are  also  bolted  to  the  sliding 
levers,  opposite  each  other,  having  their  faces  slightly  grooved ; 
they  are  intended  to  hold  the  nail  Irmly  while  it  is  headed,  fi,  s, 
fig.  4,  are  two  holding  bars,  situated  just  behind  the  compressing 
rollers,  and  connected  together  by  two  springs  o,  (one  only  is 
shewn  in  the  drawing,)  the  ends  of  the  bars  working  in  grooves 
at  each  side  of  the  frame.  At  the  centre  of  each  bar  n,  projecting 
holders  p,  receive  the  nail  from  the  stretching  holders  /,  I,  and 
hold  it  until  it  is  carried  away  by  the  heading-holders  m,  nt. 

In  fig.  1,  ^r,  is  a  heading- frame,  Carrying  a  steel  heading-punck 
r,  and  supporting  the  smdl  ends  of  the  sliding  levers  A,  A,  which 
pass  freely  through  it,  the  frame  itself  resting  on  projections  of 
the  frame  of  the  machine,  and  being  placed  in  such  a  manner, 
that  the  centre  of  the  heading-punch  may  be  brought  up  directly 
to  the  centre  of  the  heading-holders.     Two  levers  or  toggles  «,  s, 
are  placed  witliin  the  heading-frame  q,  for  the  purpose  of  forming 
toggle-joints,  to  close  the  sliding  levers ;  the  todies  pressing  at 
one  end  against  pins  f,  f,  which  pass  through  the  heading-frame, 
and  at  the  other  end  against  semi-circular  projections  of  the 
sliding  levers. 

A  pair  of  steel  shears  or  chisels  o,  v,  are  placed  between  the 
stretching-holders  and  beading-holders,  bemg  bolted  to  a  pair  of 
shear  levers  w,  w^  and  adjusted  by  screws  x,  x,  so  that  in  their 
closest  position,  their  cutting  edges  will  pass  each  other  suffi- 
ciently to  cut  off  the  nails.  Motion  is  communicated  to  the 
shear-levers  by  means  of  arms  and  cranks  from  a  racking-shafL 
A  small  piece  of  iron,  called  a  striker  y,  is  screwed  in  front  of  the 
upper  shear-lever,  and  descends  as  the  shears  close,  for  the  pur- 
pose of  striking  down  the  finished  nail,  in  case  its  own  weight 
should  not  disengage  it  from  the  remainder  of  the  rod,  when  it  is 
released  by  the  heading  holders. 

The  following  is  the  mode  of  operation  : — The  rod  intended  to 
be  made  into  nails  is  heated,  and  the  end  of  it  is  led  through  a 
tube  u,  to  the  compressing  rollers y,y,  and  being  cau^t  by  their 
edges,  is  drawn  in  between  them ;  in  its  passage  it  is  compressed 
into  the  form  of  a  nail,  by  the  excentric  segments,  the  point  being 
formed  by  the  near  approach  of  the  longest  radii  of  the  rollers. 
As  soon  as  the  end  of  the  rod  has  passed  the  centres  of  the  com- 
pressing rollers,  the  sliding  levers  A,  A,  begin  to  move  from  the 
rollers  m  the  direction  of  the  arrows,  and  at  the  same  time  they 
are  closed  by  the  action  of  the  toggle-joints.  The  guiding  slides 
ky  k,  are  thus  brought  close  to  the  sides  of  the  nail,  and  keep  it 
from  spreading  laterally ;  and  at  the  same  time  the  projecting 
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edges  of  die  stretching  roUers  /,  /,  clasp  it  at  a  short  distance  from 
its  foremost  end,  and,  moving  forward  with  it  between  them,  pass 
it  between  the  holders  p,  p,  of  the  holding  bars  n,  n,  the  springs  o, 
of  the  bars  allowing  them  to  separate  for  that  purpose.  The 
continually-increasing  pressure  of  the  compressing  rollers  upon 
the  rod,  from  the  neck  to  the  point  of  the  nail,  lengthens  it,  and 
would  cause  the  nail  to  turn  or  crook  between  the  rollers  and  the 
stretching  holders,  if  their  relative  motions  continued  unaltered ; 
but  the  motion  of  the  rollers  being  retarded,  as  explained  in  the 
description  of  the  toothed  wheels  &,  the  nail  is  kept  straight. 

The  compressing  rollers  having  now  shaped  the  nail  from  neck 
to  joint,  the  toggle-joints  s  «,  cease  to  act  in  closing  the  sliding 
levers  h  A,  which  are  forced  open  by  the  action  of  springs  ;  and 
the  stretching  holders  quit  their  hold  of  the  nail  they  have  just 
brought  forward,  and  are  carried  back  to  the  compressing  rollers 
by  the  sliding  levers,  in  order  to  take  up  anotner  nail.  The 
returning  motion  of  the  sliding  levers  brings  the  heading  holders 
m,  fit,  to  the  holding  bars  n,  n,  and  at  the  same  instant  that  the 
stretching  holders  close  upon  another  nail,  the  heading  holders 
close  upon  that  which  has  been  just  left  between  the  holding  bars, 
and  carry  it  forward  to  the  heading  frame  at,  which  is  then  moving, 
with  the  heading  punch  r,  in  an  opposite  direction,  and  the  head- 
ing punch,  forcibly  meeting  the  nail,  strikes  up  the  head. 

The  shears  now  close,  so  as  to  complete  the  division  of  the 
nail  from  the  rod,  in  case  it  should  not  have  been  already  effected 
by  the  close  approach  of  the  compressing  rollers  ;  and  the  striker, 
descending  with  the  upper  shear,  strikes  down  the  finished  nail 
into  a  basket,  or  other  receptacle  placed  below  the  machine. 

The  patentee  claims  the  invention  and  use  of  the  compressing 
rollers,  combined  and  used  with  the  stretching  rollers.  The  in- 
vention and  use  of  the  compressing  rollers,  combined  and  used 
with  the  guiding  slides ;  the  invention  and  use  of  the  holding 
bars,  combined  and  used  with  the  stretching  holders;  and  the 
invention  and  use  of  the  holding  bars,  combmed  and  used  with 
the  guiding  slides,  whether  the  stretching  holders  are  made  sepa- 
rately from  the  guiding  slides,  or  whether  the  slides  are  made 
to  act  both  as  guides  and  stretching  holders  in  one  piece ;  and 
whether  the  hold  is  obtained  by  the  projecting  edges  on  the 
stretching  holders,  or  by  indentations,  as  aforesaid. — [Inrolled  in 
the  InroUneni  Office^  Jpril,  1835.] 
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To  Jambs  Jamibson  CoaDSS,  of  Idol-lane^  m  the  diy  of 

merchant,  for  a  certain  improvement  or  improoemenU  im  «i«- 
chmery  for  making  rivets  and  ticrew-Uanks^  or  bolUy 
a  c«MiM«iiicalum.H[Sealed  8th  October,  1834.] 


Tbb  machine  which  is  the  subject  of  this  invention,  is  aimil 
many  respects,  to  the  patentee's  machine  for  making  nails, 
scribed  in   the  present  number,  and  consists  of  two  cast-iitio 
cheeks,  or  sides,  firmly  bolted  together ;  in  an  opening  in  the 
fiont  of  which,  between  four  posts  a,  a,  are  two  moveable  caps, 
or  castings  6,  6,  placed  one  above  the  other,  as  shewn  in  the  drmw- 
ii%>  %•  ^»  ^n  Plate  XVIII.,  which  is  a  back  view  of  some  <d 
the  principal  parts  of  the  machine.     The  lower  cap  rests  on  a 
key  c,  by  which,  and  by  four  screws,  d^  d,  that  pass  through  the 
upper  cap,  and  rest  on  the  lower  one,  their  positions,  with  respect 
to  each  other,  are  adjusted,  and  they  are  secured  in  their  places  by 
screws  e,  e,  passing  through  two  cross  tightening  barB,y,  j^  placed 
between  the  upper  cap  and  the  projecting  shoulders  <,  t^  of  the 
posts  a,  a. 

These  caps  6,  6,  carry  two  shafts  g,  g,  upon  each  of  which, 
against  the  shoulders  A,  h,  a  fluted  steel  roller  t,  t,  is  keyed ;  the 
two  rollers  t,  i,  being  exactly  opposite,  and  working  in  contact 
with  each  other.  The  shafts  g,  g,  are  geared  together  by  two 
equal  toothed  wheels  j,  j,  one  upon  each  shaft ;  and  on  the  lower 
shaft  is  a  ratchet-wheel  k,  ratched  on  its  outer  side  into  as  roanj 
divisions  as  there  are  screw-blanks,  to  be  made  during  one  revo- 
lution of  the  fluted  rollers.  I'he  wheel  A:,  is  turned  by  the  spring 
slide  I,  at  the  end  of  the  alternating  lever  m,  which  moves  freely 
on  the  same  shaft  as  the  wheel  k,  and  is  connected  with  the  dxi- 
ving  shaft  of  the  machine ;  the  spring  slide  is  pressed  against  the 
wheel  kj  by  a  spring  in  the  end  of  the  lever  m,  (as  shewn  in  sec- 
tion in  die  drawing,)  and  by  the  reciprocating  action  of  that  lever, 
derived  from  the  continuous  motion  of  the  driving  shaft,  is  made 
to  turn  the  wheel  k,  round,  one  ratchet  at  a  time,  each  backward 
movement  of  the  lever  m,  causing  the  spring  slide  to  pass  over 
the  inclined  plane,  and  fall  behind  the  shoulder  of  die  next  rat- 
chet, in  readiness  for  forcing  that  round,  when  the  lever  My  Bgm 
moves  forward. 

At  the  ft'ont  of  the  machine  is  a  clasp,  or  head-piece,  in  which 
a  pair  of  clasp  or  sliding  levers  are  secured,  in  a  similar  manner 
to  die  levers  A,  /<,  in  the  nail  machine ;  and  on  the  clasp  levers,  in 
nearly  the  same  position  as  the  holders  m,  m,  a  pair  of  grooved 
heading  holders  are  screwed,  being  suitably  shaped  for  giving  the 
required  form  to  the  heads  of  the  screw-blanks.  On  projections 
of  the  frame,  behind  the  heading  holders,  a  heading  name,  car* 
rying  a  heading  punch,  slides  similar  to  the  frame  jr,  in  the  nail 
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machine,  and  in  like  manner  opetis  and  doses  the  clasp,  or  sliding 
levers,  by  means  of  two  levers,  or  toggles. 

A  tube  5,  to  direct  the  rod  or  wire  to  be  made  into  screw- 
blanks,  extends  ^om  the  front  of  the  machine  to  the  rollers  t,  t, 
and  is  again  continued  in  the  same  direction  beyond  the  rollers, 
the  passage  between  which  forms  in  some  measure  a  connection 
between  the  two  parts  of  the  tube.  The  portion  of  the  tube 
behind  the  rollers  t,  t,  turns  on  a  joint  n,  and  is  supported  beyond 
that  joint  by  a  bar  o,  extending  across  the  machine,  turning  at 
one  end  on  a  pin  p,  and  being  held  up  at  the  other  end  (which 
moves  in  a  groove  q\  by  a  spring  r,  so  that  when  the  bar  and 
tube  have  been  depressed  by  a  striker,  as  hereafter  described,  the 
spring,  when  the  striker  rises  again,  will  restore  the  bar  and  tube 
to  their  former  position. 

The  screw-blanks  are  severed  by  a  chisel,  fixed  on  a  shear 
lever,  which  is  worked  by  a  rod  from  a  crank  on  the  driving 
shafr,  and  has  a  striker  fastened  to  the  front  of  it 

The  mode  of  making  screw-blanks,  &c.  by  this  machine,  is  as 
follows : — The  rod,  or  wire,  out  of  which  they  are  to  be  made, 
having  been  heated  in  a  furnace,  is  conducted  through  the  tube  s, 
to  the  rollers  t,  i,  which,  revolving,  draw  it  in  between  them,  and 
pass  it  through  the  jointed  continuation  of  the  tube,  and  between 
the  heading  holders,  its  end  projecting  slightly  beyond  the  latter. 
The  heading  holders  now  close  on  the  rod,  and  the  heading  frame 
at  tlie  same  time  moving  towards  them,  the  heading  punch  strikes 
up  the  head  of  the  screw-blank ;  but  just  before  this  movement,  the 
chisel  descends,  cuts  off  the  screw-blank  close  to  the  back  of  the 
heading  holders,  and  acts  as  a  stop  to  the  divided  part  of  the  rod, 
while  receiving  the  blow  of  the  heading  punch.  As  the  chisel 
descends,  the  striker,  above-mentioned,  makes  room  for  it,  by  de- 
pressing the  jointed  end  of  the  tube  «,  with  the  rod  enclosed  in  it ; 
and,  when  it  rises  again,  the  tube  is  returned  to  its  original  posi- 
tion by  the  spring  r.  The  finished  screw-blank,  being  forced  out 
of  the  tube  s,  by  the  advance  of  the  rod,  falls  into  a  basket,  or 
other  suitable  receptacle,  and  the  same  process  is  repeated. 

The  patentee  claims  the  combination  of  the  chisel  with  the 
heading  holders,  and  the  combination  of  the  tube  «,  with  the  fluted 
rollers  and  heading  holders. — [^InroUed  in  the  Inrolment  Office^ 
April,  1835.] 


To  George  Littlewort,  of  Rahere-atreeti  GosweU-road,  in  the 
county  of  Middlesex,  match  and  clock'tnaker,  for  certain  iwi- 
provements  in  watches  and  clocks, — [Sealed  17th  October, 
1834.] 

Thb  first  p«rt  of  this  invention  consists  in  an  improvement  in  the 
pallets  of  clocks  and  watches. 
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In  Plate  XVIII.,  fig.  1,  is  a  front,  and  fiff.  2,  an  edge  vievr  of 
an  improved  pallet,  the  safety  edges  a,  a,  of  which,  stand  aX  rigbc 
angles  to  the  legs  6,  6,  that  carry  them;  by  this  means,  clieir 
faces  c,  c,  can  be  turned  iqto  true  portions  of  a  circle,  more 
readily  than  when  the  pallet  is  constructed  in  the  usual  manner. 

The  second  part  consists  in  an  improved  mode  of  hanging  the 
spindle  or  axis  of  the  balance-wheel,  and  is  shewn  in  figs.  3  and  4. 
d^  is  the  balance-wheel ;  e,  its  spindle,  one  end  of  which  is  sup- 
ported at  /,  as  usual ;  but  the  other  end,  instead  of  being  sup- 
ported by  the  main  potance  g^  (the  upper  part  of  which  is  re- 
moved,) is  carried  by  a  support  A,  which,  being  independent  of 
the  main  potance,  may  be  got  at  with  great  facility. 

The  patentee  claims,  firstly,  the  improvement  in  the  pallets  of 
clocks  and  watches ;  and  secondly,  the  application  of  the  besrii^ 
or  support  A,  to  one  end  of  the  spindle  or  axis  of  the  balanoe- 
wheel,  and  thus  hanging  the  spindle  independently  of  the 
potance. — {^Inrolkd  in  the  Inrolment  Office ,  Aprils  1834.] 


To  Claude  Marie  Hiliare  Molinard,  of  Brewer-street^  Golden^ 
square^  in  the  county  of  Middlesex^  for  a  certain  tmpracemeni 
in  looms  or  machinery  for  weaving  fahriesy — commumcated  hy 
a  certain  foreigner,  residing  abroad. — [Sealed  17th  October, 

1834.] 

This  improvement  relates  to  a  mode  of  selecting  the  warp-threads, 
in  order  to  produce  ornamented  fabrics,  and  consists  in  applying, 
to  a  figure  loom,  a  body  of  needles,  (instead  of  the  ordinary  Jao- 
quard  movement,)  acted  upon  by  the  rise  and  fall  of  a  pattern- 
shaft  or  cylinder,  in  the  way  described  in  the  specification  of  a 
patent  granted  to  the  present  patentee  the  9th  day  of  April,  1833 ; 
but  in  this  improvement,  instead  of  dismantling  the  loom,  the 
warp,  mailes,  and  mounture,  are  lef^  just  as  usual  in  a  Jacquard 
loom,  the  threads  of  the  mounture  being  suspended  firom  the 
needles  by  li fling  or  suspension-threads. 

In  Plate  XVIII.,  fig.  1 ,  is  a  front  view,  and  fig.  2,  a  side  view, 
partly  in  section,  of  the  improved  figuring  movement,  a,  a,  are 
the  needles,  passing  through  fwo  guide-plates  6,  and  c, — the 
upper  plate  6,  being  fixed,  and  the  lower  one  c,  sliding  in  grooves 
in  the  cheeks  of  the  frame  d^  of  the  figuring  movement,  with  the 
needles  that  are  lifted  by  the  pattern  card.  The  needles  are 
plain  straight  wires,  with  heads  e,  formed  on  their  upper  ends, 
which  rest  on  the  guide-plate  6,  to  prevent  their  falling  too  low ; 
and  through  each  head  a  hole  is  drilled,  for  the  purpose  of 
fastening  a  suspension  thread  /,  thereto.  These  threads  are,  as 
before  mentioned,  fastened  to^the  threads  of  the  mounture,  by 
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which  the  mailes  are  suspended,  and  passing  through  the  holes 
in  the  guide-plate  6,  are  secured  to  the  heads  of  the  needles. 

g^  fff  are  the  pattern-cards,  passing  over  the  pattern«shafl  or 
cynnder  A,  which  is  mounted  in  the  frame  d,  suspended  hy  straps 
t,  from  two  pullies  j,  on  the  shaft  k ;  and  motion  is  communicated 
to  this  shaft,  for  the  purpose  of  elevating  the  pattern-cylinder, 
when  required,  hy  depressing  a  treadle,  connected  with  a  cord 
that  passes  round  a  grooved  pulley  on  one  end  of  the  shaft. 

The  operation  of  this  figuring  machine  is  as  follows : — The 
pattern  cylinder  heing  raised  hy  the  depression  of  the  treadle,  just 
mentioned,  the  pattern-card  comes  in  contact  with  the  lower  ends 
of  the  needles,  and  the  blank  parts  of  the  card  lifting  some  of 
the  needles,  causes  the  elevation  of  the  warp-threads,  which  are 
connected  to  them;  but  the  warp-threads  of  those  needles  that 
are  over  the  holes  in  the  pattern-card,  are  not  lifted,  and  thus 
tlie  warp  is  divided,  in  a  suitable  manner,  for  making  figured 
fabrics,  the  blank  parts  of  the  cards,  and  not  the  holes,  corres- 
ponding with  the  figure  intended  to  be  produced. 

IV hen  the  pattern  cylinder  descends,  it  is  turned  one-sixth  of 
a  revolution,  in  order  to  bring  a  fresh  pattern-card  beneath  the 
needles,  by  means  of  a  trundle  /,  of  six  teeth,  on  one  end  of  it, 
drawn  round  by  a  catch  m,  suspended  from  the  end  p,  of  the 
lever  o,  by  the  universal  joint  n.  The  lever  o,  turns  on  a  centre 
at  q,  and  its  end  r,  is  connected  by  the  rod  «,  with  the  frame  d, 
at  /.  Hence,  when  the  frame  d,  is  raised,  the  end  r,  of  the  lever 
will  rise,  and  its  other  end  descend,  and  the  catch  m,  will  come 
under  the  next  bar  or  tooth  of  the  trundle ;  and  when  the  firame 
J,  descends,  the  end  r,  of  the  lever  o,  will  descend  with  it,  and 
the  end  p,  ascending,  will  cause  the  catch  to  turn  the  trundle 
(and  consequently  the  pattern-cylinder)  one-sixth  of  a  revolution, 
thereby  presenting  a  fresh  card  to  the  lower  ends  of  the  needles. 
Instead  of  the  pattern-cylinder  rising  to  the  needles,  they  may 
descend  to  it,  and  in  that  case,  the  holes  in  the  cards  will  corre- 
spond with  the  required  figure,  and  the  warp-threads  will  be 
raised  by  the  descent  of  the  needles. 

In  another  mode  of  applying  this  improvement,  two  sets  of 
needles  are  used,  one  set  being  placed  above  the  other  in  the 
frame ;  the  upper  set  are  twice  as  numerous  as  the  lower.  The 
lower  set  is  elevated  by  the  rising  of  the  pattern-cylinder,  and 
coming  under  the  lower  end  of  the  needles  of  the  upper  set,  lifts 
them  also,  tliereby  raising  the  warp-threads  connected  to  them. 
The  needles  of  the  lower  set  have  large  heads,  with  two  holes 
bored  in  them,  to  receive  the  lower  ends  of  two  of  the  upper 
needles,  and  are  shogged  at  intervals,  for  the  purpose  of  removing 
each  row  of  needles  of  the  lower  set  from  under  one  of  the  rows 
of  upper  needles  which  they  lifted  last,  and  bringing  them  under 
a  fresh  row,  in  order  that  the  next  time  they  are  elevated  by  the 


454  Paiemis  gmnied  m  18S4. 

pmtm^cyUedtr,  tbej  may  nawe  that  row,  together  witb  ov 
of  the  two  rows  they  lifted  last. — [/itrsIM  m  the  Inroimeni  Qfiu, 
FtUmmry,  18^.] 


b  Jon  Hbaslb,  o/Dewmport,  m  the  aninty  of  Devom, 
phimber  and/tmnder,/or  certain  improtements  on  engine-^ 
appikabU  to  shrpg  and  every  other  purpose  that  a 
he\tppiied  to.^[Se9led  3rd  November,  1834.] 


Tlieae  nnprorements  consist  in  enclosing  lift  or  forcing  pumps  is 
a  vessel,  capable  of  being  made  air-tight,  in  such  a  manner  as  to 
afford  protection  to  the  mechanism  connected  dierewith,  and  at 
the  same  time  answer  the  purpose  of  an  air-chamber,  when  the 
pumps  are  required  to  be  used  as  force-pumps,  or  for  other 

purposes. 

The  container  or  vessel,  in  which  the  pumps  (two  in  number) 
are  enclosed,  is  of  an  oblong  shape,  and  having  a  flange  at  the 
bottom,  through  which  a  number  of  screws  pass,  to  secure  it  to 
a  flange  on  the  upper  part  of  a  shallow  vessel,  caUed  a  bed  or 
leceiver,  which  receives  tlie  water  delivered  by  the  suction-pipes. 
The  container  is  closed  at  the  top  by  an  air-tight  cover,  and  has, 
at  the  lower  part  of  it,  two  metal  screws,  with  caps,  to  screw  the 
discharging-pipes  or  hose  on,  when  it  is  used  as  a  fire-engine ;  it 
has  likewise,  at  the  lower  part  of  it,  a  metal  cap  and  screw  ci  a 
larger  size,  which  is  taken  off  when  it  is  used  as  a  lifting  house 
or  ship's  pump,  and  no  air-vessel  is  required.  There  are  also 
metal  screws  and  caps  on  each  side  of  the  bed  or  receiver,  and 
to  these  the  suction-pipes  or  hose  are  attached. 

The  pump-barrels,  which  are  open  at  the  top,  are  fastened  to 
the  bottom  of  the  container,  and  the  pump-rods  are  attached  to 
the  ends  of  a  horizontal  hewco  or  lever,  mounted  at  its  centre  on 
a  long  axis,  which  protrudes  through  the  sides  of  the  container ; 
and  on  its  ends,  a  cross-handle  brake,  or  a  single  brake,  or  pump- 
handle,  is  fastened,  to  work  the  pumps,  according  as  the  pamps 
are  to  be  used,  whether  as  lifting  or  forcing-pumps. 

The  patentee  claims,  first,  the  container  herein  described ;  and 
secondly,  the  arrangement  of  brakes  and  levers,  by  meana  of 
which  the  engine  may  be  used  as  a  lift  or  force-pump,  at  pleasure. 
— [InroUed  in  the  Jnrolment  Office^  May,  18S5.J 


To  Jean  Michel  Cramer,  of  Lcicester-sqwire,  in  the  county  of 
Middletex,  mechanic,  for  an  improved  steam-engine* — [Sealed 
13th  November,  1884.] 

This  improved  steam-engine  is  provided  with  three  cyUndait, 
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connected  together  and  radiating  fi-om  a  commoD  centre,  round 
inrhich  they  revolve,  by  reason  of  their  piston-rods  being  each 
attached  to  arms  from  an  excentric.  The  working  of  the  supply- 
pump  is  effected  by  means  of  an  excentric  on  the  main  shaft, 
capable  of  being  adjusted  in  a  peculiar  manner,  iot  the  purpose 
of  regulating  the  lei^th  of  the  stroke. 

In  Plate  XVIII.,  1^.  I,  is  a  partial  side  view  of  the  engine.*— 
a,  a*  a,  are  the  cylinders,  fastened  to  the  plate  6,  on  the  main 
shaft  c ;  this  plate  has  three  induction  holes  c/,  J,  c/,  and  three 
eduction  holes  e,  e,  e,  in  it,  each  induction  hole  communicating 
with  the  bottom  of  its  respective  cylinder,  and  each  eduction  hole 
eommunicating,  by  a  pipe/,  with  the  top  of  its  cylinder. 

The  piston-rods  g^  g,  carry  cross-heads  h,  h ;  and  to  these  are 
attached  the  Bimsjyj,  of  the  rings  k^  three  of  which  (each  having 
one  arm  j',)  are  placed  at  each  side  of  the  engine,  and  slide  round 
two  broad  discs  /,  carried  by  two  short  shafts  m ;  and  as  these 
thafls  are  placed  excentric  to  the  circle,  described  by  the  plate  b, 
the  movement  of  the  piston-rods  g^  forcing  the  rings  ky  (by  means 
of  their  arms,  attached  to  the  cross-heads,)  to  slide  round  the 
discs  /,  will  cause  the  cylinders  to  travel  in  a  circular  orbit,  and 
hence  communicate  a  revolving  motion  to  the  main  shaft  c.  The 
dotted  circle  shews  the  course  of  the  cross-heads  A. 

The  mode  of  working  the  supply  -pump,  by  means  of  an  ad* 
justable  excentric,  is  shewn  in  section  at  fig.  2.  n,  is  a  circular 
boss,  which  has  a  mortice  formed  in  it,  and  fits  upon  a  part  of  the 
main  shaft  c,  that  is  cut  into  a  tenon  ;  upon  this  shaft;,  within  the 
mortice  in  the  boss  »,  a  forked  tube  o,  slides,  carrying  the  two 
wedges  p,  p,  which  occupy  the  remainder  of  the  mortice,  the  tube 
beinff  moved  backwards  and  forwards  by  the  lever  q,  when  de- 
aired,  r,  is  a  metal  band  or  ring,  which  passes  round  the  boss  n, 
and  is  attached  to  the  pump-rod  s. 

Now,  it  will  be  evident,  that  while  the  parts  are  in  the  positioa 
shewn  in  the  drawing,  (the  main  shaft  being  in  the  centre  of  the 
boss  n,)  the  boss  n,  will  continue  revolving  within  the  ring  r,  with- 
out communicating  any  motion  to  the  pump-rod;  but  if,  by 
means  of  the  lever  q,  the  parts  are  moved  into  the  position  shewn 
by  dotted  lines,  then  (the  main  shaft  not  being  in  the  centre  of 
the  boss  n,)  the  boss  becomes  an  excentric,  and  moves  the  pump- 
rod  up  and  down.  <,  is  a  graduated  scale,  by  which  the  moye- 
ment  of  the  lever  9,  is  regulated. 

The  patentee  claims  the  triple  cylindered  engine,  herein  de- 
scribed, with  the  stationary  plate,  containing  the  induction  and 
eduction  steam  channels ;  also  the  sliding  tube  and  wedges,  for 
regulating,  by  means  of  a  lever,  the  supply  of  water  ft-om  the 
engine  feed-pump. — [Inrolledin  the  Inrolment  Office^  May,  1835.] 


4fi6  Paienis  granted  in   1834. 


To  Frani  Ahton  Bsrnhardt,  of  Montague- street ^  Momtagmf 
equare,  im  the  County  of  Middlesex,  architect,  for  certaim,  im* 

Svvements  in  wartmng  and  airing  buiUtings. — [Sealed  4t& 
ecember,  1834.] 

This  inTention  consists  in  a  mode  of  wanning  and  ailing  build- 
ings,  by  which  the  air  is  caused  to  be  constantly  changing,  and  the 
buildii^  is  warmed  by  one  lire-place  in  the  basement  story ;  the 
(emperature  being  kept  at  any  required  elevation,  withotxt  iht 
necessity  of  opening  or  shutting  the  doors  or  windows. 

Under  the  kitcben^floor  is  a  reservoir  for  the  reception  of  cold 
air,  which  is  admitted  into  it  firom  the  atmosphere  by  an  opening 
covered  with  wire  gauxe,  which  may  be  closed  by  a  valve,  wfaex 
required.  From  the  reservoir  the  air  passes  into  a  close  cham- 
ber, where  it  is  warmed  by  two  win£ng  flues  from  a  cooking- 
stove  in  the  kitchen,  and  is  thence  conveyed  by  pipes  into  die 
different  apartments,  into  which  also  cold  air  is  conducted  by 
pipes  firom  the  reservoir;  the  quantities  of  hot  and  cold  air 
admitted  into  the  apartments  being  r^ulated  by  valves.  The 
vitiated  and  impure  air  is  carried  by  pipes  into  the  flue  firom  the 
kitchen  stove,  which  proceeds  in  a  vertical  direction  firom  die 
kitchen  to  the  atdc,  and  then  makes  several  horizontal  bends 
before  it  terminates  in  the  chimney  top.  The  upright  part  of  tfas 
flue  is  cleansed,  without  the  aid  of  climbing-boys,  by  pladi^  a 
pulley  over  the  top  of  it,  and,  by  means  of  a  rope,  drawing  a  large 
brush  up  and  down :  and  the  horiz<mtal  benos  in  the  attic,  are 
cleaned  by  a  hand-brush,  through  small  doors  in  the  sides  of 
the  flue. 

The  building,  thus  warmed  and  aired,  is  lighted  by  gas,  ooo- 
somed  in  lamps  provided  with  pipes  for  supplying  air,  and  carry* 
ing  off  the  products  of  combusdon ;  and  these  lamps  effectually 
cut  off  any  communication  between  the  burners  and  the  atmos* 
phere  of  die  room. 

A  mode  of  keeping  die  air  untainted  in  rooms  occupied  by  sick: 
persons,  also  constitutes  a  part  of  this  invention. 

For  this  purpose,  the  bedstead,  whereon  the  patient  lies,  is 
dosed  at  three  of  its  sides,  and  has  an  air-tight  cover,  from  whi<^ 
a  pipe  leads  into  the  atmosphere,  carryina  off  all  noxious  exhala* 
dons,  pure  air,  either  warm  or  cold,  being  continually  admitted 
into  the  apartment  by  pipes  from  die  hot  ami  cold  air  receptacles. 
— IhroUed  in  the  Inrolment  Ojfice,  June,  1885.] 
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February  22,  1842. 

William  Cubitt,  V.P.,  in  the  Chair. 

**•  Holbom  Hill,  and  the  Plans  for  its  Improvement." 

By  John  Turner. 

This  communication  chiefly  consists  of  an  examination  of  the 
various  plans  which  have  been  suggested  for  diminishing  the 
acclivity  of  that  crowded  thorough&re.  An  idea  of  its  thronged 
state  is  given  from  Mr.  Whishaw's  evidence  before  a  Committee 
upon  Metropolitan  Improvements,  in  May,  1838,  wherein  he  as- 
sumes the  &ir  average  annual  amount  of  traffic  between  Fetter 
Lane  and  the  Old  Bailey  at  "  20,000,000  pedestrians,  871,640 
equestrians,  1 57,752  hackney  coaches,  872,470  carts  and  waggons, 
78,876  stages.  82,258  carriages,  135,842  omnibuses,  460,110 
chaises  and  taxed  carts,  and  354,942  cabs." 

The  necessity  for  ameliorating  this  great  thoroughfare  has  been 
generally  acknowledged,  and  great  changes  have  been  made  in 
the  locality  since  the  rivulet  called  tlie  **  Old  Bourne*'  took  its 
course  down  the  hill  into  the  Fleet  river,  which  at  that  time  had 
whar&  on  either  side  for  landing  goods  from  the  barges,  which 
came  up  as  far  as  Holborn  Bridge.  About  the  year  1733  the 
arching  over  of  the  channel  of  the  Fleet  was  commenced,  and 
subsequently  was  extended  to  the  Thames,  forming  at  present  one 
of  the  main  sewers,  having  its  outlet  at  Blackfriars  Bridge.  On 
arching  over  the  Fleet  the  ground  at  the  bottom  of  the  hill  was 
raised  as  much  as  possible ;  indeed  all.  that  can  be  done  by  filling 
up  (having  reference  to  the  surrounding  levels),  would  appear  to 
have  been  done  at  various  intervals. 

The  oldest  plan  mentioned  by  the  author  is  that  by  Mr.  T.  F. 
Taylor,  in  1828.    He  proposed  to  divide  the  hill  at  the  comer  o£ 
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HtttOQ  Garden,  into  three  parts,  and  to  continue  the  same  up 
Skinner  Street,  nearly  to  the  Saracen*s  Head  Inn  :  between  diese 
points  an  iron  suspension  bridge,  with  a  level  roadway,  was  to  be 
erected  wide  enough  to  admit  of  two  carriages  abreast,  leavii^ 
the  footpaths  and  nearly  all  the  houses  undisturbed.  The  es- 
timate for  this  plan  was  ahout  £23,000. 

In  1833  (he  author  proposed  to  construct  a  bridge  or  viadnct, 
upon  arches,  along  the  south  side  of  Holbom  Hill  and  Skinner 
Street,  from  Thavies  Inn  to  Sea-coal  Lane.  The  arches  would 
have  been  available  for  warehouses  upon  the  level  of  that  half  of 
ihe  street  which  preserved  its  original  position.  On  this  plan  it 
would  have  been  necessary  to  take  down  all  the  houses  on  the 
south  side  from  Slioe  Lane  to  Farringdon  Street;  the  others 
being  modem,  might  have  been  raised.  This  plan  was  sub- 
sequently modified,  and  the  width  of  the  street  increased  to  70 
feet,  giving  the  viaduct  35  in  breadth. 

Mr.  Moseley's  proposition  in  1833,  was  to  fill  up  the  valley  to 
the  height  of  IS  feet  at  Holhorn  Bridge,  altering  some  of  the 
houses  at  the  bottom.  In  1840  he  further  proposed  to  take  18 
inches  oflT  the  brow  of  Holbom  Hill  and  12  inches  off  Skinner 
Street,  which,  with  raising  the  bottom,  would  bring  the  gradient 
of  the  acclivity  to  about  1  in  35. 

Some  interesting  tables  are  given  of  the  rates  of  acclivities  of 
some  of  the  principal  thoroughfiires  in  London. 

St.  James's  Street,  at  660  feet  from  Piccadilly,  is     I  in  27 
Waterloo  Place,  ending  at  Piccadilly       .     .     .     1  i»  25 
Hay  market,  at  490  feet  from  ditto      ....     1  „  23 
Strand,  opposite  Northumberland  House      .     ,     1  »  33 
Charing  Cross,  from  ditto  towards  Whitehall     •     1  9,  37 
Southampton  Street,  from  the  Strand      .     .     .     1  »,  19 
Fleet  Street,  opposite  Salisbury  Court     .     .     .     1  ,,  42^ 
Ludgate  HiH,  ending  at  St.  PauPs  Churchyard  .     1  „  25 
Holbom  Hill,  varies  from       .     .     1  in  16|  to     1  „  23 
Skinner  Street,  varies  from     .     •     1  „  24    to     1  „  29 
Messrs.  Barnard  and  Geary  published  a  plan,  in  1836,  for  car* 
ryirg  a  viaduct  along  the  nortli  side  of  Holbom  Hill,  between 
HattoQ  Garden  and  the  tipper  end  of  Snow  Hill,  removing  the 
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g;reaier  portion  of  the  houses  between  those  points.  The  estimate 
of  the  expense  was  £350,000. 

In  the  Second  Report  of  the  Metropolitan  Improvements  Com- 
mittee for  1838,  appeared  a  plan  by  Mr.  Pocock,  consisting  of  a 
viaduct  on  the  south  side  of  the  hill»  between  St.  Andrew's  Court 
and  Sea -coal  Lane. 

Mr.  Galloway's  plan,  in  1841,  was  to  erect  in  the  centre  of  the 
present  line  of  road  a  viaduct  upon  iron  arches,  between  Hatton 
Garden  and  the  Saracen's  Head  Inn ;  this  viaduct  was  to  be  30 
feet  wide,  and  used  for  horses  and  carriages  only,  leaving  the 
fitreet  below  as  at  present,  only  widening  it  where  requisite. 

Mr.  Moon's  plan,  in  1841,  was  nearly  similar  to  Mr.  Turner's, 
only  insisting  upon  a  greater  width  of  road. 

Several  propositions  were  also  made  for  forming  a  new  street 
either  on  the  north  or  south  side  of  Holbom  Hill ;  among  them 
Bre  mentioned  the  following  plans : — 

Mr.  Davey's  in  1833,  which  was  to  commence  at  Fox  Court, 
in  Gray's  Inn  Lane,  cross  Saffron  Hill,  and  proceed  in  the  form 
of  a  crescent  to  meet  Skninner  Street  above  Snow  Hill. 

Mr.  Whishaw's  plan,  in  1835,  was  to  build  a  viaduct,  com- 
mencing at  the  end  of  Fetter  Lane,  to  the  north  of  New  Street 
Square ;  thence  across  Farringdon  Market,  which  he  proposed  to 
render  more  convenient  and  airy,  and  to  terminate  at  the  top  of 
the  Old  Bailey,  the  roadway  throughout  being  perfectly  level. 

Mr.  Ross's  plan  resembled  Mr.  Wishaw's,  but  was  less  com- 
prehensive, and  avoided  Farringdon  Market,  the  viaduct  being 
still  nearly  level . 

These  latter  plans  were  laid  out  with  a  view  of  avoiding  the 
existing  thoroughfare,  and  the  valuable  property  on  Holbom  Hill 
and  Skinner  Street. 

The  plans  were  collected  by  the  author  for  the  purpose  of 
showing  their  comparative  merit  and  originality,  and  (as  far  as  he 
was  able)  the  dates.  " 

The  communication  was  illustrated  by  a  s  3ries  of  Drawings  and 
Lithographs  of  almost  all  the  schemes,  with  prospectuses  of 
nearly  all  for  reference. 


[  *eo  ] 


drtgtnal  9aiwt. 


ON    POTATO    SUGAR. 

ST    AJIDEXW    CEX,    M.  D.,    F.  K.  S.,   CONSULTING    AND 

AJCAI.TTICAI.  CHXMMT. 


bout  two  years  ago^  a  sample  of  sweet  mucilagiiKMis  Uquid 
sent  to  me  for  analysis,  by  tbe  Honorable  tbe  CommiasioBeis 
of  Customs.  It  was  part  of  a  quantity  imported  in  casks  at  Hull, 
from  Rotterdam.  It  was  called,  by  the  importers,  '*  vegetable 
juice.'*  I  found  it  to  be  imperfectly  saccharified  starch  or 
fecula ;  and,  on  my  reporting  it  as  such,  it  was  admitted  at  a 
moderate  rate  of  duty. 

Three  months  since,  I  received  a  sample  of  a  similar  liquid 
from  the  importer  at  Hull,  with  a  request  that  I  would  examine 
it  chemically.  He  informed  me,  that  an  importation,  just  made 
by  him  of  30  casks  of  it,  had  been  detained  by  orders  of  the 
Excise,  till  the  sugar  duty  of  25«.  per  cwt.  of  solid  matter  it  con- 
tained, was  paid  upon  it.  It  was  of  specific  gravity  1.362,  and 
contained  80  per  cent,  of  ill-saccharified  fecula. 

In  tbe  interval  between  the  first  importation  and  the  second, 
an  Act  of  Parliament  had  been  obtained  for  placing  every  kind 
of  sugar,  from  whatever  material  it  was  formed,  under  the  pro- 
visions of  the  *'  Beet-root  Sugar  Bill."  As  the  sacdiarometer 
tables,  subservient  to  the  levying  of  the  excise  dudes,  under  this 
Act,  were  constructed  by  me,  at  the  request  of  the  President  of 
the  Board  of  Trade,  I  well  knew  that  50  per  cent,  of  the  syrup  of 
tbe  beet-root  was  deducted  as  a  waste  product ;  because  beet- 
root molasses  are  too  crude  an  article  for  the  use  of  man.  Well 
saccharified  starch  paste,  however,  constitutes  a  syrup,  poor 
indeed  in  sweetness,  when  compared  with  cane  syrup,  or  that  of 
the  beet-root ;  but  then,  it  does  not  spontaneously  blacken  into 
molasses,  by  evaporation,  as  solutions  of  ordinary  sugar  never  fail 
to  do,  when  they  are  concentrated,  even  with  great  care.     Hence 
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the  residuary  syrups  of  saccharified  fecula  may  be  all  worked  up 
into  a  tolerably  white  granular  mass,  which,  being  crushed,  is 
used  by  greedy  grocers  to  mix  with  their  dark-brown  bastard 
sugars,  to  improve  their  colour. 

It  is  only  within  two  years  that  sugar  has  been  in  this  country 
manufactUVed  from  potato  starch  to  any  extent,  though  it  has 
been  long  an  object  of  commercial  enterprise  in  France,  Belgium, 
and  Holland,  where  the  large  coarse  potatos  are  used  for  this 
purpose.  The  raw  material  must  be  very  cheap  there,  as  well  as 
the  labour ;  for  potato  flour  or  starch,  for  conversion  into  sugar, 
has  been  imported  from  the  continent,  into  this  country,  in  large 
quantities,  and  sold  in  London  at  the  low  price  of  16i.  per  cwt. 

The  process  usually  followed  by  the  potato  sugar  makers,  is 
to  mix  100  gallons  of  boiling  water  with  every  112  lbs.  of  the 
fecula,  and  2  lbs.  of  the  strongest  sulphuric  acid.     This  mixture 
is  boiled  about  twelve  hours  in  a  large  vat,  made  of  white  deal, 
having  pipes  laid  along  its  bottom,  which  are  connected  with  a 
high  pressure  steam-boiler.     After  being  thus  saccharified,  the 
acid  liquid  is  neutralized  with  chalk,  filtered,  and  then  evapo- 
rated to  tlie  density  of  about  1.300,  at  the  boiling  temperature, 
or  exactly  1.342,  when  cooled  to  60^,     When  syrup,  of  this 
density,  is  left  in  repose  for  some  days,  it  concretes  altogether 
into  crystalline  tufU,  and  forms  an  apparently   dry   solid,  of 
specific  gravity  1.39.     When  this  is  exposed  to  the  heat  of  220^ 
it  fuses  into  a  liquid,  nearly  as  thin  as  water ;  on  cooling  to  150^ 
it  takes  the  consistence  of  honey,  and  at  100^  F.  it  has  that  of 
a  viscid  varnish.    It  must  be  left  a  considerable  time  at  rest  before 
it  recovers  its  granular  state.      When  heated  to  270°,  it  boils 
briskly,  gives  off  one-tenth  of  its  weight  of  water,  and  concretes, 
on  cooling,  into  a  bright  yellow  brittle,  but  very  deliqtiescent 
mass,  like  barley-sugar.    If  the  syrup  be  concentrated. to  a  much 
greater  density  than   1.340,  as  to  1.362,  or  if  it  be  left  l&intly 
acidulous,  in  either  case,  it  will  not  granulate,  but  will  remain 
either  a  viscid  magma,  or  become  a  concrete  mass,  which  may 
indeed  be  pulverized,  though  it  is  so  deliquescent  as  to  be  unfit 
for  the  adulteration  of  raw  sugar.     The  Hull  juice  is  in  this  pre- 
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dicament,  and  is  therefore,  in  my  opinion,  hardly  amenable  to 
the  new  sugar  law,  as  it  cannot,  by  any  means,  be  worked  up  into 
even  the  semblance  of  sugar. 

Good  Muscovado  sugar,  from  Jamaica,  fuses  only  when  heated 
to  280**,  but  it  turns  immediately  dark-brown,  from  the  disen- 
gagement of  some  of  its  carbon,  at  that  temperature,  and  becomes, 
in  fiwt,  the  substance  called  **  caramel,"  by  the  French,  whkh 
is  used  for  colouring  brandies,  white  wines,  and  liqueurs. 

Thus  we  see  that  starch  or  grape  sugar  is  well  distinguished 
from  cane  sugar,  by  its  fusibility,  at  a  moderate  heat,  and  its  in- 
alterability at  a  pretty  high  heat.  Its  sweetening  power  is  only 
two-fifths  of  that  of  ordinary  sugar.  A  good  criterion  of  incom- 
pletely formed  starch  sugar,  is,  its  resisting  the  action  of  sulpfaarie 
acid,  while  perfectly  saccharified  starch  or  cane  sugar  is  readily 
decomposed  by  it.  If,  to  a  strong  solution  of  imperfectly  saccka* 
rified  grape  sugar,  nearly  boiling  hot,  one  drop  of  strong  sulphuik 
acid  be  let  fall,  no  perceptible  change  will  ensue,  but  if  the  acid 
be  dropped  into  solutions  of  either  of  the  other  two  sugars,  black 
carbonaceous  particles  will  make  their  appearance* 

The  article  which  was  lately  detained  by  the  Excise,  for  the 
high  duties,  at  Hull,  is  not  affected  by  sulphuric  acid,  like  the 
solutions  of  cane  sugar,  and  of  the  well-made  potato  sugar  of 
London ;  and  for  this  reason  I  gave  my  opinion  in  favour  of  ad- 
mitting the  so  called  vegetable  juice  at  a  moderate  rate  of  duty. 

I  subjected  the  solid  matter,  obtained  by  evaporating  the  Hull 
juice,  to  ultimate  analysis,  by  peroxide  of  copper,  in  a  combustioo 
tube,  with  aD  the  requisite  precautions,  and  obtained,  in  one  ex- 
periment, 37  per  cent,  of  carbon ;  and  in  another  38  per  cent., 
when  the  substance  had  been  dried  in  an  air-bath,  heated  to  275^. 
The  difference  to  100,  is  hydrogen  and  oxygen,  in  the  prc^rtion 
to  form  water.  Now  this  is  the  constitution  of  grape  sugar.  Cane 
sugar  contains  about  5  per  cent,  more  carbon,  whereby  it  readily 
evolves  this  black  element,  by  the  action  of  heat  or  sulphuric  acid. 

An  ingenious  memoir,  by  Mr.  Trommer,  upon  the  distinguish* 
ing  criteria  of  gum,  dextrine,  grape  sugar,  and  cane  sugar,  has 
been  published  in  the  d9th  volume  of  the  *'  Annalen  der  Chemie 
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und  Pharmacie/^    I  have  repeated  his  experiments,  and  find  them 

to  give  correct  results,  when  modified  in  a  certain  way.     His 

general  plan  is  to  expose  the  hydrate  of  copper  to  the  action  of 

solutions  of  the  above-mentioned  vegetable  products.     He  first 

renders  the  solution  alkaline,  then  adds  solution  of  sulphate  of 

copper  to  it,  and  either  heats  the  mixture  or  leaves  it  for  some 

time  in  the   cold.     By  pursuing  his  directions,  I  encountered 

contradictory  results,  but  by  the  following  method,  I  have  secured 

uniform  success,  in  applying  the  criteria,  and  have  even  arrived 

at   a  method  of  determining,  by  a  direct  test,  the  quantity  of 

sugar  in  diabetic  urine. 

I   dissolve  a  weighed   portion   of  sulphate   of  copper   in  a 
measured  quantity  of  water,  and  make  the  solution  faintly  alka- 
line, as  tested  with  turmeric  paper,  by  the  addition  of  potash  lye, 
in  the  cold ;  for  if  the  mixture  be  hot,  a  portion  of  the  disen- 
gaged green  hydrate  of  copper  is  converted  into  black  oxide. 
This  mixture  being  always  agitated  before  applying  it,  forms  the 
test  liquor.     If  a  few  drops  of  it  be  introduced  into>a  solution  of 
gum,  no  change  ensues  on  the  hydrate  of  copper,  even  at  a 
boiling  heat,  which  shows  that  a  gummate  of  copper  is  formed, 
which  resists  decomposition ;  but  the  cupreous  mixture,  without 
the  gum,  is  rapidly  blackened  at  the  boiling  temperature.     I  do 
not  find  that  the  gummate  is  re-dissolved  by  an  excess  of  water, 
as  Trommer  affirms. 

Starch  and  tracaganth  comport  like  gum,  in  which  respect  I 
agree  with  Trommer.  Starch,  however,  possesses  already  a  per- 
fect criterion,  in  iodine  water.  Mr.  Trommer  says,  that  solution 
of  dextrine  affords  a  deep  blue  coloured  liquid,  without  a  trace 
of  precipitate;  and  that  when  his  mixture  is  heated  to  85^  C,  it 
deposits  red  grains  of  protoxide  of  copper,  soluble  in  muriatic 
acid.  I  think  these  phenomena  are  dependent,  in  some  measure, 
upon  the  degree  of  alkaline  excess  in  the  mixture.  I  find,  that 
solution  of  dextrine,  treated  in  my  way,  hardly  changes  in  the 
cold,  but  when  heated  slightly,  it  becomes  green,  and  by  brisk 
boiling,  an  olive  tint  is  produced.  It  thus  betrays  its  tendency 
of  transition  into  sugar. 
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Solution  of  cane  sugar,  similarly  treated,  undergoes  no  chMO^ 
in  the  cold  at  the  end  of  two   days;    and  very  little    chaoge 
of  colour  eren  at  a  boiling  heat,  if  not  too  concentrated.      Cane 
sugar,  treated  by  Trommer  in  his  way,  becomes  of  a  deep  Uue; 
it  can  be  boiled  with  potash  in  excess,  without  any  separation  of      i 
orange-red  oxide  of  copper. 

Starch  or  grape  sugar  has  a  marvellous  power  of  reducing  the 
green  hydrate  of  copper  to  the  orange  oxide.  1  6nd,  however, 
that  it  will  not  act  upon  the  pure  blue  hydrate,  even  when  recently 
precipitated ;  it  needs  the  addition,  in  every  case,  of  a  small  por- 
tion of  alkali.  Yet  ammonia  does  not  seem  to  serve  the  purpose ; 
for,  in  using  the  ammonia  sulphate  of  copper,  in  solution,  I  ob- 
tained unsatisfactory  results  with  the  above  vegetable  products. 

The  black  oxide  of  copper  is  not  affected  by  being  boiled  ia 
solution  of  starch  sugar. 

"  If  solution  of  grape  sugar,"  says  Trommer,  '*  and  potash,  be 
treated  with  a  solution  of  sulphate  of  copper,  till  the  separated 
hydrate  is  re-dissolved,  a  precipitate  of  red  oxide  will  soon  take 
place,  at  common  temperatures,  but  it  immediately  forms,  if  the 
mixture  is  heated.     A  liquid  containing  nnrArvir  of  grape  sugar, 
even  one-miUiontli  part,"  says  he,  *'  gives  a  perceptible  tinge, 
(orange,)  if  the  light  is  let  fall  upon  it.*'     To  obtain  such  a  mi- 
nute result,  very  great  nicety  must  be  used  in  the  dose  of  alkali, 
which  I  have  found  it  extremely  difficult  to  hit.     With  my  r^u- 
lated  alkaline  mixture,  however,  I  never  fail  in  discovering  an  ex- 
ceedingly small  portion  of  starch  sugar,  even  when  mixed  with 
Muscovado  sugar ;    and  thus  an  excellent  method  is  afforded 
of  detecting  the  frauds  of  the  grocers. 

I  find,  that  manna  deoxidizes  the  green  hydrate  of  copper 
slowly  when  heated,  but  not  nearly  to  the  same  extent  as  grape 
sugar,  which  reduces  it  rapidly  to  the  orange  oxide. 

If  an  excess  of  the  hydrate  of  copper  test  be  used,  there  will 
be  a  deposit  of  green  hydrate  at  the  bottom  of  the  vessel,  under 
the  orange  oxide. 

To  apply  these  researches  to  the  sugar  of  diabetic  urine : — 
This  should  first  be  boiled  briskly  to  decompose  the  urea,  and  to 
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dissipate  its  elements  in  the  form  of  ammonia,  as  well  aa  to  con« 
centrate  the  saccharine  matter,  whereby  the  test  becomes  more  effi- 
cacious. Then  add  to  the  boiling  urine,  in  a  few  drops  at  a  time, 
the  cupreous  mixture,  containing  a  known  quantity  of  sulphate  of 
copper,  till  the  whole  assumes  a  greenish  tint,  and  continue  the 
heat  until  the  colour  becomes  bright  orange.  Should  it  remain 
green,  it  is  a  proof  that  more  hydrate  of  copper  has  been  intro- 
duced than  has  been  equivalent  to  the  deoxidizing  power  of  the 
starch  sugar.  I  have  found  that  one  grain  of  sulphate  of  copper 
in  solution,  supersaturated  very  slightly  with  potash,  is  decom- 
posed with  the  production  of  orange  protoxide,  by  about  3  grains 
of  potato  sugar ;  or,  more  exactly,  30  parts  of  the  said  sulphate, 
in  the  state  of  an  alkaline  hydrate  of  copper,  pass  altogether  into 
the  state  of  orange  oxide,  by  means  of  100  parts  of  granular 
starch  sugar.  Thus  for  every  3  grains  of  sulphate  so  changed, 
10  grains  of  sugar  may  be  estimated  to  exist  in  diabetic  urine. 

Acetate  of  copper  may  be  used  in  the  above  experiments,  but 
it  is  not  so  good  as  the  sulphate.  The  chloride  of  copper  does 
not  answer. 

Specific  gravity  is  also  an  important  criterion,  applied  to  su- 
gars ;  that  of  the  cane  and  beet-root  is  1.577 ;  that  of  starch 
sugar,  in  crystalline  tufts,  is  1.39,  or  perhaps  1.40,  as  it  varies  a 
litde  with  its  state  of  dryness.  At  1.342,  syrup  of  the  cane  con* 
tains  70  per  cent,  of  sugar ;  at  the  came  density,  syrup  of  starch 
sugar  contains  75^  per  cent,  of  concrete  matter,  dried  at  260^  F., 
and  therefore  freed  from  the  10  per  cent,  of  water  which  it  con- 
tains in  the  granular  state.  Thus  another  distinction  is  obtained 
between  the  two  sugars,  in  the  relative  densities  of  their  solutions, 
at  like  saccharine  contents  per  cent. 

18,  Charlotit  Streti,  Bedford  Square, 
June  lOih,  1842. 
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COURT  OF  COMMON  PLEAS,  WESTMINSTER  HALL, 

June  ISth,  1842. 

BEFORB  THE  LORD  CHIEF  JUSTICE,  MR«  JUSTICE  COLTMAK, 
MR.  JUSTICE  MAULS,  AND  MR.  JUSTICE  CRESSWELD. 

CRANE  V.  PRICE  AND  OTHERS. 

This  action,  for  an  infringement  of  a  patent  granted  to  the  plaintiff  for  tbe 
application  of  Neil9on*8  hot-air  bhut  to  anthracite  coal  ror  smeltini;;  v«f 
tried  last  term  before  Chief  Justice  Sir  N.  Timdal,  and,  being  refcne^ 
by  him  to  the  opinion  of  the  Judges,  now  came  on  for  final  decision. 

JUDGMENT. 

l*he  Lord  Chief  Justice :  This  was  an  action  on  the  case  for  the  infringe- 
ment of  a  patent  granted  to  the  plaintifi'on  the  28th  September,  1886,  for  an 
improvement  in  the  manufacture  of  iron.     The  declaration  was  in  the  usual 
form,  and  the  defendants  pleaded  thereto— first,  that  they  were  not  guDtr; 
secondly,  that  the  plaintin  was  not  the  first  and  true  inventor  of  the  and 
improvement — upon  each  of  which  pleas  issue  was  joined;  thirdly,  after 
setting  out  at  length  the  plaintifi^s  specification,  the  defendants  pleaded  that 
the  alleged  improvement  therein  described  was  not  a  now  manu£Bcture  in- 
vented by  the  plaintifi*  within  the  intent  and  meaning  of  the  statute,  as  to 
the  public  use  and  exercise  thereof  in  England ;  which  allegation  was  ta- 
versed  by  the  plaintiff*  in  his  replication ;  fourthly,  the  defendant  pleaded 
that  the  nature  of  the  p1aintiff''8  invention,  and  the  manner  in  which  it  was 
to  be  performed,  was  not  particularly  described  or  ascertained  by  the  plain- 
tiff* in  his  specification,  upon  which  plea  issue  was  joined;  and  in  their  last 
plea  the  defendants,  after  referring  to  the  plaiutiff^'s  specificatioB  before  set 
out  in  the  third  plea,  stated  the  grant  of  letters  patent,  dated  the  lltb  oC 
September,  1828,  to  one  James  Beaumont  Neilson,  for  an  improved  appll- 
eation  of  air  to  produce  heat  in  fires,  forges,  and  furnaces,  where  bellows  and 
other  blowing  apparatus  were  required ;  that  Neilson's  invention  was  the 
production  and  amplication  of  a  hot-air  blast,  and  was  in  public  use  widi 
Neilson's  license  in  the  smelting  and  manufacturing  of  iron  from  iron-stone, 
and  was  the  liot-air  blast  in  the  plaintiff* 's  specification  mentioned  ;  that  the 
plaintiff* could  not  use  the  hot-air  blast  mentioned  in  his  specification  wich- 
out  Neilson's  license,  and  that  he  had  obtained  such  license  before  the  grant 
of  his  letters  patent,  and  that  the  using,  by  the  plaindfi^,  of  the  hob-air  otet 
in  the  smeldng  of  iron  from  iron-stone,  combined  with  anthracite  or  stone- 
coal,  as  mendoned  in  his  specification,  was  a  using  and  imitating  of  Neil- 
son's invention,  whereby  the  plaintiff* 's  patent  was  void.    The  plaintiff 
replied  to  this  last  plea,  that  Neilson's  invention  was  not  the  same  hot-air 
blast;  and  that  the  machinery  and  apparatus  adapted  for  the  applicatioo 
thereof,  mendoned  and  referred  to  in  the  plaintiff's  specification,  was  not, 
nor  was  the  using  by  the  plaintiff  of  the  invention,  as  described  in  his  sped- 
flcation,  a  using  and  imitating  of  Neilson's  invention,  described  in  NeiJsoa's 
specification ;  which  alleffation  is  traversed  by  the  defendants  in  their  re- 
joinder.   At  the  trial  before  me  a  verdict  was  entered  for  the  plaintiff  on  aO 
the  issues,  subject  to  the  opinion  of  the  court  upon  the  evidence  ^ven  at 
the  trial,  as  contained  in  a  report  agreed  upon  between  the  parties;  the 
court  being  at  liberty  to  draw  the  same  inference  from  it  as  a  juiy  might 
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draw.  On  the  argument,  it  was  contended  by  the  defendants  that  the  vei^ 
diet  ought  to  be  entered  for  them  on  each  of  the  issues  joined  on  the  record ; 
but  as  the  main  question  between  the  parties  turns  on  the  third  issue,  which 
involves  the  question  whether  the  invention  of  the  plaintiff  is  a  manuifacture 
within  the  intent  and  meaning  of  the  statute  of  James — that  is,  whether  it  is 
or  is  not  the  subject  matter  of  a  patent ;  and,  as  the  determination  of  this 
issue  in  favour  of  the  one  party  or  the  other  will  render  the  decision  of  the 
other  issues  free  from  difficulty,  the  simplest  way  will  be  to  applv  ourselves, 
in  the  first  instance,  to  that  question.  Now,  in  order  to  determine  whether 
the  improvement  described  in  the  patent  is  or  is  not  a  manufacture  within 
the  statute,  we  must,  in  the  first  place,  ascertain  precisely  what  is  the  inven- 
tion claimed  by  the  plaintiff,  and  then,  by  the  application  of  some  principles 
admitted  and  acknowledged  in  the  application  of  the  law  relating  to  patents, 
and  by  the  authority  of  decided  cases,  determine  the  question  in  dispute 
between  the  parties.  The  plaintiff  describes  the  object  of  his  invention  to 
be  the  application  of  anthracite,  or  stone-coal,  combined  with  hot-air  blast, 
in  the  smelting  or  manufacture  of  iron  from  iron-stone,  mine,  or  ore,  and 
states,  distinctly  and  unequivocally,  at  the  end  of  his  specification,  that  he 
does  not  claim  the  use  of  a  hot-air  blast  separately,  as  of  his  invention,  when 
ancombined  with  the  application  of  anthracite,  or  stone-coal ;  nor  does  he 
claim  the  application  of  anthracite,  or  stone-coal,  when  uncombined  with  the 
using  of  hot-air  blast;  but  that  what  he  claims  as  his  invention,  is  the  appli- 
cation of  anthracite,  or  stone-coal  and  culm,  combined  with  the  using  of  hot- 
air  blast,  in  the  smelting  and  manufacture  of  iron  from  iron-stone,  mine,  or 
ore.  And  the  question,  therefore,  becomes  this,  whether,  admitting  the  using 
of  the  hot-air  blast  to  have  been  known  before  in  the  manu£Eicture  of  iron  with 
bituminous  coal,  and  the  use  of  anthracite  and  stone-coal  to  have  been 
known  before  in  the  manufacture  of  iron  with  cold  blast,  but  that  the  com- 
bination of  the  two  together  (the  hot  blast  and  the  anthracite)  were  not  known 
to  be  combined  before  in  the  manufeicture  of  iron,'whether  such  combination 
can  be  the  subject  of  a  patent  ?  We  are  of  opinion  that  if  the  result  pro- 
duced by  such  a  combination  is  either  a  new  article,  or  a  better  article,  or  a 
cheaper  article  to  the  public,  than  that  produced  before  by  the  old  method, 
that  such  combination  is  an  invention  or  manufuture  intended  by  the  sta* 
tttte,  and  may  well  become  the  subject  of  a  patent  Such  an  assumed  state 
of  fiicts  falls  clearly  within  the  principle  exemplified  by  Abbot,  Chief  Justice, 
in  the  case  of  "  The  King  o.  Wheeler,"  2nd  Barnewall  and  Adolphus,  849» 
where  he  is  determining  what  is,  or  what  is  not,  the  subject  of  a  patent, 
namely,  it  may  perhaps  extend  to  a  new  process,  to  be  carried  on  by  known 
implements,  or  elements  acting  upon  known  substances,  and  ultimately  pro- 
ducing some  other  known  substance,  but  producing  it  in  a  cheaper  or  more 
expeditious  manner,  or  a  better  or  more  useful  kind;  and  it  falls,  also,  within 
the  doctrine  laid  down  by  Lord  Eldon,  in  "  Hill  «.  Thompson,"  in  Srd  Meri- 
vale,  629,  namely,  there  may  be  a  valid  patent  for  a  known  combinadon  of 
materials  previously  in  use  for  the  same  purpose,  or  even  for  a  new  method 
of  applying  such  materials ;  but  the  specification  must  clearly  express  that 
it  is  in  respect  of  such  new  combination  or  application.  There  are  numerous 
instances  of  patents  which  have  been  granted,  where  the  invention  consisted 
in  no  more  than  in  the  use  of  things  already  known,  and  acting  with  them 
in  a  manner  already  known,  and  producing  effects  already  known ;  but  pro- 
ducing those  effects  so  as  to  be  more  economically  or  beneficially  enjoyed  by 
the  public.  It  will  be  sufficient  to  refer  to  a  few  instances,  some  of  which 
patents  have  &iled  on  other  grounds,  but  none  on  the  ground  that  the  inven- 
tion itself  was  not  the  subject  of  a  patent.  We  may  first  instance  Hull's 
patent  for  applying  the  flame  of  gas  to  singe  off  the  superfluous  fibres  of  lace, 
where  a  flame  of  oil  had  been  used  before  for  that  same  purpose ;  Derosne's 
patent,  in  which  the  invention  consisted  in  filtering  the  syrup  of  sugar  through 
a  filter,  to  act  with  animal  charcoal,  and  charcoal  from  bituminous  schistus. 
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where  cliarcoa]  had  been  uied  before  in  the  filtering  of  almost  every  otfas 
liquor  except  the  syrup  of  sugar ;  Hill's  patent,  in  3rd  Merivale,  above  re- 
ferred to,  for  improvements  in  the  smelting  and  working  of  iron,  where  the 
invention  consisted  only  in  the  use  and  application  of  the  slags  or  cindeis 
thrown  off  by  the  operation  of  smelting,  which  had  been  previously  conaidcNil 
useless  for  the  production  of  good  and  serviceable  metal  by  the  admixture  dt 
mine-rubbish ;  again,  Daniel's  patent  was  taken  out  for  improvemeots  ia 
dressing  woollen  cloth,  where  the  invention  consisted  in  immersing  a  roll  of 
cloth,  manufactured  in  the  usual  manner,  into  hot  water. — See  "  1  be  King  e: 
Daniel,"  in  Mr.  Godson's  Book  on  Patents,  274.    The  only  question,  there- 
fore, that  ought  to  be  connidered  on  the  evidence  is,  was  the  iron  prodnced 
by  the  combination  of  the  hot-blast  and  the  anthracite,  a  better  or  a  rhraper 
article  than  was  produced  from  the  combination  of  the  hot-blase  and  the 
bituminous  coal  ?  and  was  the  combination  described  in  the  specification  new 
as  to  the  public  use  thereof  in  England  ?     And  upon  the  first  point,  npoa 
looking  at  the  evidence  in  the  cause,  we  think  there  is  no  doubt  that  the 
result  of  the  combination  of  tlie  hot-blast  with  the  anthracite,  on  the  yieki  of 
the  furnaces,  was  more,  the  nature,  properties,  and  quality  of  the  iron  better, 
and  the  expense  of  making  the  iron  less,  than  it  was  under  the  former  pro- 
cess, by  means  of  the  combination  of  the  hot- blast  with  the  bituminous  coaL 
It  is  to  be  observed,  that  no  evidence  was  produced  on  the  part  of  the  defen- 
dants to  meet  that  given  by  the  plaintiff  on  these  grounds,  and  that  it  was  a 
necessary  consequence,  from  the  proof  in  the  cause,  that  die  substitution  of 
the  anthracite  coal,  in  whole  or  in  part,  instead  of  or  in  the  place  of  bitumi- 
nous coal,  from  the  substitution  of  that,  the  manu&cture  of  the  iron  shooid 
be  obuiued  at  less  expense.     It  was  objected,  in  the  course  of  the  argument, 
that  the  quality  or  degree  of  invention  was  so  small,  that  it  could  not  become 
the  subject-matter  of  a  patent;  that  a  person  who  could  procure  a  license  ta 
use  the  hot-air  blast  under  Neilson's  patent,  had  a  full  right  to  apply  that 
blast  to  coal  of  any  nature  whatever,  whetlier  bituminous  or  stone  coaL    But 
we  think,  if  it  were  necessary  to  consider  the  labour,  pains,  and  expense  in- 
curred by  the  plaintiff  in  bringing  his  discovery  to  perfection,  diat  there  is 
evidence  in  this  cause  that  the  expense  was  considerable^  and  the  experiments 
numerous.     But,  in  point  of  law,  tlie  labour  of  thought  or  experiments,  and 
the  expenditure  of  money,  are  not  the  essential  grounds  of  consideratioo  on 
which  the  question,  whether  the  invention  is  or  is  not  the  subject-matter  of 
a  patent,  ought  to  depend ;  for  if  the  invention  be  new  and  useful  to  the  pub- 
lic, it  is  not  material  whether  it  be  the  result  of  long  experiments  and  profound 
research,  or  whether  by  some  sudden  and  lucky  thought,  or  mere  accidenUl 
discovery.    The  Case  of  Monopolies,  1 1th  Coke,  suites  the  law  to  be,  that 
where  a  man,  by  his  own  charge  or  industry,  or  by  his  own  wit  or  invention, 
brings  a  new  trade  into  the  realm,  or  any  engine  tending  to  the  furtherance 
of  a  trade,  that  never  was  used  before,  and  that  was  for  the  good  of  tlie  realm, 
the  king  may  grant  him  the  monopoly  of  a  patent  for  a  reaaonable  time.     If 
the  combination  now  under  consideration  be,  as  we  think  it  is,  a  manufacture 
witiiin  the  statute  of  James  I.,  there  was  abundant  evidence  in  the  cause,  thai 
it  had  been  the  great  object  and  desideratum,  before  the  granting  of  the 
patent,  to  smelt  iron-stone  by  the  means  of  anthracite  coal,  and  that  it  had 
never  been  done  before ;  there  is  no  evidence  on  the  part  of  the  defendants 
to  meet  that  which  tiie  plaintiff  brought  forward.     Xhese  considerations, 
therefore,  enable  us  to  direct  that  the  verdict  ought  to  be  entered  for  the 
plaintiff  on  the  third  issue;  that  it  was  a  new  manu&cture — new  as  to  the 
public  use  and  exercise  thereof  within  England  and  Wales.    On  the  same 
ground,  also,  the  second  i^sue  is  disposed  of  in  favour  of  the  plaintiff;  no 
evidence  was  produced  on  the  part  of  the  defendant  to  shew  any  inventor 
earlier  than  the  plaintiff;  nor  does  the  fact  that  there  was  an  earlier  inventor 
appear  from  the  cross-examination  of  Uie  plaintiff's  witnesses.    As  to  the 
first  issue^  namely,  whether  the  defendants  nad  infringed  the  patent,  we  think 
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it  clearly  appears  on  the  eyidence,  that  the  defendant  had  used,  either  in  part 
or  in  whole,  the  combination  described  in  the  specification  of  the  plaintiff's 
patent ;  the  plaintiff's  evidence  goes  fiilly  to  show  certain  infiingements,  and 
that  is  not  met  by  any  explanation  on  the  part  of  the  defendants.  Indeed, 
the  defendants'  case  did  not  appear  to  rest  on  this  point  at  the  trial,  so  much 
as  on  the  important  question  raised  by  them,  whether  the  improvement 
described  in  the  specification  was  a  manu&cture  within  the  statute  of  James  ? 
Upon  the  fourth  issue,  which  raised  no  more  than  the  usual  inquiry — ^whe« 
ther  the  nature  of  the  invention  was  sufficiently  described  in  the  specification 
-^the  usual  evidence  was  given,  that  persons  of  competent  skill  and  expe- 
rience could,  by  following  the  direction,  produce  the  manufacture  described 
with  success,  and  this  evidence  was  entirely  unopposed ;  upon  this  issue,  also, 
the  verdict  ought  to  be  entered  for  the  plaintiff.  With  respect,  however,  to 
the  issue  raised  in  the  rejoinder  in  the  plaintiff's  replication  to  the  fifth  plea, 
we  are  of  opinion,  that  taking  the  whole  evidence  brought  forward  by  the 
plaintiff,  it  is  impressible  to  perceive  any  substantial  or  real  distinction 
between  the  hot-air  blast  and  tho  machinery  and  apparatus  described  in 
Neilson's  specification,  from  that  described  or  referred  to  in  the  plaintiff's ; 
or  to  say  that  the  using  by  the  plaintiff  of  the  invention  described  in  his  spe- 
cification was  any  other  than  a  using  and  imitating  of  the  invention  described 
in  Neilson's  specification.  The  plaintiff,  indeed,  worked  by  license  under 
Neilson's  patent  at  the  time  of  his  discovery;  on  this  fifth  issue,  therefore, 
we  find  the  verdict  should  be  entered  for  the  defendants.  Then  arises  the 
question,  whether  the  plaintiff  is  or  is  not  entitled  to  the  judgment,  notwith- 
standing the  verdict  on  the  fifth  issue  ?  on  which  point  the  argfument  on  the 
part  of  the  defendants  is,  that  the  taking  out  a  patent  for  an  invention,  which 
invention  cannot  be  used  or  enjoyed  by  the  public  except  by  means  of  the 
former  invention  of  another  person,  which  former  invention  is  itself  the  sub- 
ject-matter of  a  patent  still  in  force,  is  void  by  law.  Undoubtedly  if  the 
second  patent  cUums,  as  part  of  the  invention  described  in  it,  that  which 
had  been  the  subject-  matter  of  a  patent  then  in  force,  it  would  be  void,  on  the 
double  ground  that  i^  claimed  that  which  was  not  new,  (which,  indeed,  would 
equally  be  the  case  if  the  former  patent  had  expired),  and  also  that  it  would 
be  an  infringement  of,  and  inconsistent  with,  a  former  grant  of  the  king  still 
in  force,  which  latter  consideration  alone  would  make  a  new  ffrant  void.  But 
in  this  case  there  is  an  express  disclaimer  of  any  part  of  the  invention  to  the 
use  of  the  hot-air  blast  which  was  covered  by  Neuson's  patent,  the  specifica- 
tion describing  that  the  application  of  the  hot-air  blast  was  well  understood, 
and  extensively  applied,  in  many  places  where  ordinary  fuel  is  employed. 
The  validity,  therefore,  of  the  plaintiff's  patent,  cannot  be  impeached  on 
either  of  the  grounds  above  adverted  to.  Unless,  therefore,  the  grantee  of 
the  new  letters  patent  is  bound  by  law  to  specify  whether  such  former 
invention  which  is  excepted,  was  so  excepted  on  the  ground  of  its  being  gene- 
rally known  and  used  by  the  public,  and  on  the  ground  that  it  was  the  sub- 
ject of  a  patent,  that  secured  the  use  of  it  to  a  former  patentee,  the  new  patent 
will  be  good ;  but  that  distinction  is  as  much  in  the  knowledge  of  the  public 
as  the  grantee  of  the  patent.  If^  indeed,  the  new  patent  had  been  taken  out 
for  improvement  or  alterations  in  an  invention  secured  by  a  former  patent, 
then,  for  obvious  reasons,  greater  particularity  would  be  necessary  to  distin- 
guish the  new  from  the  old.  But  the  present  specification  expressly  says  :— 
'*  I  take  the  whole  of  the  invention,  already  well  known  to  the  public,  and  I 
combine  it  with  something  else."  Now,  it  is  further  argued,  that  in  point  of 
law,  no  patent  can  be  taken  out  which  includes  the  sulgect-matter  of  a  patent 
still  running  or  in  force.  No  authority  was  cited  to  support  this  proposition  ; 
and  the  case  which  was  before  Lord  Tenterden,  and  in  which  he  held  that 
where  an  action  was  brought  for  improvements  in  a  former  patent,  granted 
to  another  person,  and  still  in  force,  that  the  plaintiff  must  produce  tl\e 
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fsnaer  fwteBt  and  ogniftcatioii,  ikui  at  least  afibrds  a  strong  infisrenoe  fhs 
the  second  patent  waa  good ;  **  Lewia  e.  Davis,"  Srd  Carrington,  and  "  Pajoa 
and  Uaroier  e.  Payne,"  llUi  East,  are  clear  authorities  on  the  same 
sad  upon  rssson  and  principle  there  appears  to  be  no  objeetion.  The 
patent,  after  the  expiration  of  the  old  one,  will  be  free  from  every  olgecti^ 
and  whilat  the  former  exists,  the  new  patent  can  be  legally  used  by  the  pab- 
lie,  by  procuring  a  license  fiN>m  Neilson,  or  by  parchanng  theapparmtm  a>oa 
Um  or  some  of  his  agents ;  and  the  probability  of  the  refussl  of  a  licenae  to 

af  one  applying  for  it  is  so  extreme^  remote,  that  it  cannot  enter  into  eoa- 
eration  as  a  ground  of  legal  objection.  On  the  whole,  therefore,  wre  diinlE 
tfie  verdict  is  to  be  entered  for  the  plaintiff  on  all  die  issues  except  tiie 
fifth ;  that  the  verdict  ia  to  be  entered  for  the  defendants  on  the  fiftli  isaiw, 
but  that,  notwithstanding  such  verdict,  the  judgment  must  be  given  lor  ite 
]riatnti£ 

Mr.  M.  Smith. — My  Lord,  there  are  certain  certificates  which  vpere  «e 
bs  given,  in  case  the  judgment  wss  for  the  plaintiff. 

The  Lord  Chief  Justice. — You  must  apply  to  me  for  thoae;  that  is  net  a 
matter  for  the  Court — that  is  a  matter  for  myself. 


COURT  OF  QUEEN'S  BENCH. 

BEFO&S    LORD   CHIEF    JUSTICE    DENUAN    AND    A    SPECIAL    JURY. 

June  15,  1842. 
SANDIFORD  v.  NIELD  AND  OTHERS. 

This  was  an  action  for  the  alleged  infiringement  of  a  patent,  granted  to  the 
plaintiff  June,  1838/  for  "  certain  improvements  in  the  art  of  block  prin- 
tinff,  and  certain  arrangements  connected  therewith." 

The  counsel  for  the  plaintiff  were  the  Attorney-General,  Mr.  Hill,  and  Bfr. 
Crompton ;  for  the  defendant,  Mr.  Kelly  and  Mr.  Webster. 

The  particular  feature  of  novelty  in  the  plaintiff's  invention  was,  mount- 
ing the  design  or  pattern  to  be  printed  upon  a  firamework  of  wood,  metal,  or 
other  suiuble  material,  instead  of  having  it  formed  by  "  cutting  and  hrtts- 
ing"  upon  a  solid  block.  By  the  use  of  these  frames,  as  stated  in  the  speci- 
ilaition,  many  advantages  are  obtained ;  for  instance,  the  patterns  or  designst 
which  are  formed  upon  thin  slips  of  wood,  may  be  screwed  upon  the  rails  of 
the  framework,  and  at  any  time  removed,  and  replaced  by  others  with  great 
focility,  and  also  designs  taken  from  old  blocks  may  be  employed. 

The  def«;ndantB  pleaded  that  the  process  in  question  was  not  new,  or  useful, 
and  that  it  was  not  a  fit  subject  for  a  patent 

The  trial  lasted  the  whole  of  the  day,  and  a  verdict  was  found  fbr  the 
defendants. 


BEFORE  LORD  CHIEF  JUSTICE   DENMAN  AND  A  SPECIAL  JURY. 

June  18,  1842. 

THE  QUEEN  v.  JAMES  WALTON. 

This  waa  a  scire  faciat  to  repeal  a  patent,  granted  to  the  defendant,  March, 
1884,  **  for  certain  improvements  in  cards  for  carding  wool,  cotton,  silk»  and, 

*  F»r  Bpecification  of  patent,  see  Vol.  XIV.,  p.  20,  of  our  present  series. 
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other  substances."  The  counsel  for  the  .Crown  were  the  Soliciior^General 
Mr.  Thesiger,  Mr.  Richards,  Mr.  Cowlings  and  Mr.  Cardwell  i  finr  the  4efen» 
dant.  Sir  T.  Wilde,  Mr.  KeHy,  Mr.  Sergeant  Bompas,  and  Mr.  Addison.* 
It  will  be  remembered  that  the  validity  of  this  patent  has  been  before  gnes- 
tioned,  but  that  the  defendant  has  hitherto  obtained  a  verdict  in  his  favour.* 
The  Allegation  in  support  of  the  prosecution  was,  that  the  invenlion  was  not 
new,  and  that  Mr.  Hancocl^,  nearlv  ten  years  before  the  date  of  this  patent^ 
had  applied  a  fiibric,  composed  of  India-rubber  and  clodi,  to  various  pur- 
poses, and  among  others  to  the  manufacture  of  cards  fat  carding  wool  and 
cotton ;  in  which  he  so  folly  succeeded,  that  Dr.  Faradav,  in  the  course  jorf  • 
lecture  on  the  subject,  (which  lecture  was  published  in  the  "  Journal  of 
Science"  in  1826),  adverted  to  the  circumstance  of  the  curds  having  been  so 
manufoctured  by  him.  This  closed  the  case  for  the  prosecution,  with  the 
additional  statement  that  cards  had  been  manu&ctured  in  the  way  adopted 
by  Mr.  Hancock,  from  that  time  to  the  present 

The  case  for  the  defendant  was,  that  the  mode  of  manufiMturinff  the  cards 
patented  by  him,  as  well  as  the  proportions  of  India-rubber  employed,  were 
so  widely  difierent  from  Mr.  HancG«k's  mode  of  manufacturing,  aa  to  con* 
stitute  a  different  fabric. 

The  cause  occupied  the  attention  of  the  Court  for  three  successive  days, 
and  condttded  by  the  jury  returning  a  verdict  for  the  Crown. 


%i0t  of  Vatmt0 

Granted  by  the  French  Govemmeni  from  the   1st  of  July  to 

the  30th  of  September,  1840. 

(Continued  from  Page  S94,  Vol.  XX.) 


Mathon,  of  Paris,  for  wheels  made  solid. 

Menu,  of  Paris,  for  extirpating  corns  on  the  feet. 

Mercier,  of  Paris,  for  improvements  in  piano-fortes. 

Merle,  of  Paris,  for  improvements  in  clocks. 

Migeon,  Senr.,  of  Rheims,  for  machinery  applicable  to  spinning 

frames. 
Mini^,  of  Paris,  for  priming  for  fire-arms. 
Modelon,  of  Paris,  for  a  new  mode  of  making  beer. 
Moro,  of  Paris,  for  an  improved  expanding  frame. 
Mothereau  and  Ledreux,  of  Batignolles,  for  hollow  bricks. 
Moiisquet,  of  CaVaillon,  for  a  fly-wheel,  applicable  to  roasting 

jacks. 

«  For  partloilars  of  these  actions,  see  Vol.  XVIII.,  p.  45,  and  Vol.  XIX.^  p.  878,  of  ow 
pieiont  Series, 
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Mutton,  of  Amsterdam,  for  an  impermeaUe  fabric. 

Nouailhier,  of  Paris,  for  a  new  method  of  applying  gold,  bj 
means  of  a  brush. 

Noi^;uier,  (Madame)  of  Paris,  for  a  new  description  of  stays. 

Obnesorge,  <^  Paris,  for  a  new  method  of  extracting  liquids. 

Otttrequin,  of  Paris,  for  a  new  cut  of  gloves. 

Pacquot,  of  Paris,  for  a  new  snap  for  purses,  &c. 

Painchaud,  Jun.,  of  Morlaix,  for  an  improved  apparatus  for  pre- 
venting ships  from  running  ashore. 

Pape,  of  Paris,  for  spring  castors. 

Paris,  of  Paris,  for  a  new  motive  power. 

Paul,  of  Paris,  for  a  new  cap  for  men. 

Paulet,  of  La  petite  Villette,  for  the  crystallisation  of  liquid  mo- 
lasses. 

Petre,  of  Lyons,  for  an  improved  screw,  to  be  used  in  presses 
for  the  extraction  of  the  juice  of  grapes. 

Perieux,  of  Lyons,  for  a  pen-holder  containing  ink. 

Pichon,  of  Paris,  for  a  new  pump. 

Pimont,  of  Rouen,  for  cloth  without  a  seam,  for  covering  rolleiv. 

Pion,  of  Paris,  for  an  improved  water-closet.' 

Pion,  of  Elbeuf,  for  a  new  gas  meter. 

Pion,  of  Elbeuf,  for  improvements  in  the  manufiurturing  of  candles. 

Pitour,  of  Paris,  for  an  application  of  leather,  paper,  and  woven 
fitbrics,  &c.,  on  sheets  of  gelatine. 

Poliot,  of  Paris,  for  a  portable  chimney. 

Poncet,  of  Belleville,  for  fastenings  for  doors  and  windows. 

Predaval,  (the  Count  de,)  for  a  covering  for  the  keys  of  pianos, 

Prive  and  Duboc,  of  Deville,  for  a  machine  for  printing  calicoes. 

Proeschel,  of  Paris,  for  absorbing  the  moisture  of  new  houses. 

Pujols,  (eldest  son,)  of  Bordeaux,  for  an  apparatus  for  purifying 
sea  water. 

Quernet,  of  Paris,  for  a  new  method  of  sizeing  paper. 

Quibel,  of  St.  Nicolas,  Aliermont,  for  an  improved  chimney  for 
kitchens. 

Quinet,  of  Paris,  for  an  impermeable  tissue. 

Quiquerez  and  Courtot,  of  Paris,  for  improved  shoes. 
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Rabot,  of  Paris,  for  a  safety  apparatus  to  be  used  in  case  of  fire. 

Recordon  and  Thomas  Brillet,  for  a  mechanical  lamp. 

Regard  and  Pemier,  of  St.  Claude,  for  a  machine  for  cutting  deal 

timber. 
Renaud,  of  Bordeaux,  for  an  iron  boat. 
Renaud,  of  Tonnerre,  for  an  improved  grooving  iron. 
Renier,  of  Arras,  for  an  oven  for  baking  bread. 
Riboud,  of  Lyons,  for  an  improved  water-closet. 
Robert,  of  Paris,  for  an  apparatus  to  be  used  instead  of  the  wax 

wicks  in  sales  by  auction. 
Rocher,  of  Paris,  for  improved  buttons. 

Rodier  and  Thuillier,  of  Paris,  for  the  manufacturing  of  anew  soap. 
Roge,  of  Paris,  for  a  new  fSustening  for  windows. 
Rohard,  of  Rheims,  for  an  inexplosible  gasometer. 
Rosen,  (The  Count  de,)  of  Paris,  for  an  improved  steam-engine. 
Rousselet,  of  Paris,  for  a  brush  for  a  typographic  machine. 
Rouy,  of  Paris,  for  improvements  in  the  manufacturing  of  nails. 
Rugel,  of  Paris,  for  improvements  in  the  suspension  of  carriages. 
St  Etienne,  of  Paris,  for  improvements  in  the  manufacturing  of 

potatoe  starch. 
St.  Joannis  and  Girod,  of  Marseilles,  for  bellows  for  a  forge. 
Salleron  and  Pichat  Br^roond  and  Co.,  of  Paris,  for  a  new  fabric. 
Sallier,  Sen.,  of  Lyons,  for  a  machine  for  making  spools. 
Sassensy,  (The  Count  de,)  of  Paris,  for  a  furnace  for  annealing 

roller  metals. 
Schmitt,  of  Sarrable,  for  improvements  in  the  carbonization  of 

wood. 
Scheiber  and  Loos,  of  Thann,  for  a  machine  for  stretching  cotton 

yams. 
Selligue,  of  Paris,  for  a  gas-meter. 
Sin&r,  of  Paris,  for  a  vinegar  for  the  toilet. 
Siret,  of  Meaux,  for  a  new  process  for  the  disinfection  of  foetid 

matters. 
SoufHet,  of  Paris,  for  improvements  in  pianos. 
Stevenel  and  Lavalette,  of  Ch&lons,  for  boxes  for  receiving  bottles 

of  Champagne  wines. 

VOL.  XX.  3   H 
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Sterling,  of  Bordeaux*  for  a  new  metliod  of  dosing  Uie  port-boles 

of  ships. 
Sleili^g»  of  Bordesox,  for  improred  boxes  for  wheels. 
Tessi^  Dumouy,  of  Cbolet,  for  a  new  gun. 
Tb^b^y  of  Tarbes,  for  a  machine  for  chopping  rags  for  inakiqg 

paper. 
Thillaje,  of  Rouen,  for  a  fire-engine. 
Thilorier,  of  Paris,  for  a  new  lamp, 
Thounelier,  of  Paris,  for  a  stamping  machine  for  stamping  blanks^ 

and  to  be  nsed  in  coining. 
Tosi,  of  Vienne,  for  safety  locks  and  padlocks. 
Tourrette  and  Co.,  of  St.  Etienne,  for  an  improved  gun. 
Trotry  Lalouehe,  of  Paris,  for  a  machine  for  printing  atuflb. 
True,  of  Paris,  for  a  clmfing  dish,  heated  with  spirits  of  wine. 
Valognea,  of  Paris,  for  a  mechanical  process,  called  mSioekrtme. 
Vial,  of  Paris,  for  a  machine  and  process  for  the  maaufoetaring 

of  continuous  paper  and  parchment. 
Warfe,  of  Paris,  for  a  method  of  manufacturing  purses. 


Tkai  hate  passed  the  Great  Seal  of  IRELAND,  from  the  1 7tk 
May  to  the  Mth  of  June,  1842,  tnclusioe. 


To  Henry  Bewley,  of  the  City  of  Dublin,  licentiate  apothecary 

and  chemist,  for  an  improved  Chalybeate   water. — Sealed  21st 

May. 
Edward  Welch,  of  Liverpool,  in  the  county  of  Lancaster,  arcfaitect, 

for  improvements  in  the  construction  of  bricks. — Sealed  S6th 

May. 


Wtfit  of  Itotmtit 

Granted  for  SCOTLAND,  subsequent  to  May  22nd,   1842. 


To  Joseph  Clisild  Daniell,  of  Tiverton  Mills,  near  Bath,  for  im- 
provements in  making  and  preparing  food  for  cattle. — Sealed 
d5th  May. 
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Robert  Logan,  of  Blackheath,  in  the  county  of  Kent,  Esq.,  for 
improvements  in  obtaining  and  preparing  the  fibres  and  other 
products  of  the  cocoa-nut  and  its  husk. — Sealed  28th  May. 

Thomas  Henry  Russell,  of  Wednesbury,  in  the  county  of  Stafford, 
iron  tube  manufacturer,  and  Cornelius  Whitehouse,  of  the  same 
place,  for  improvements  in  the  manufacture  of  welded  iron 
tubing.— Sealed  28th  May. 

Thomas  Middleton,  of  Loman*street,  in  the  borou^  of  Southwark, 
and  county  of  Surry,  engineer,  for  an  improved  method  of  pre- 
paring vegetable  gelatine,  or  size  for  paper,  and  also  an  im- 
proved mode  of  applyii^  the  same  in  the  manufacture  of  paper, 
— being  a  communication  from  abroad. — Sealed  6th  June. 

John  Railton,  of  Blackburn,  in  the  County  Palatine  of  Lancaster, 
machine  maker,  for  certain  improvements  in  machinery  or  ap- 
paratus for  weavii^. — Sealed  6th  June. 

Thomas  Hedley,  of  the  Town  and  Borough  of  Newcastle-upon- 
Tyne,  Gent.,  and  Cuthbert  Rodham,  of  Gateshead,  in  the 
county  of  Durham,  millwright,  for  an  improved  apparatus  for 
purifying  the  smoke,  gases,  and  other  noxious  vapours,  arising 
from  certain  fires,  stoves,  and  frimaces. — Sealed  7th  June. 

John  Burnell,  the  Younger,  of  High-street,  Whitechapel,  in  the 
county  of  Middlesex,  manufacturer,  for  improvements  in  the 
manufacture  of  leaves  or  sheets  of  horn,  commonly  called  lan- 
tern leaves,  and  in  the  construction  of  horn  lanterns. — Sealed 
8di  June. 

Otto  Rotton,  of  Gracechurch-street,  in  the  City  of  London, 
Doctor  of  Medicine,  for  certain  improvements  in  machinery 
or  apparatus  for  spinning  cotton,  wool,  and  other  fibrous  sub- 
stances, — ^being  a  communication  from  abroad. — Sealed  14th 
June. 
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To  William  Young,  of  Queen-street,  lamp-maker,  for  improve' 
raents  in  lamps  and  candlesticks. — Sealed  £8th  May — 6  months 
for  inrolment. 

Philip  Jacob  Kayser,  of  Gracechurch-street,  manu/acturer,  for 
improvements  in  the  construction  of  lanxps. — ^Sealed  31st  Mij 
— 6  months  for  inrolment. 

Henry  Phillips^  of  Exeter,  chemist,  for  improveroeDts  in  poR' 
fying  gas,  for  purposes  of  light.— Sealed  51st  May— 6  nu»d» 
for  inrolment. 

Richard  Watson,  Jun.,  of  Cloth  Fair,  gas-fitter»  for  improvcoeott 
in  draining  land,  embankments,  and  cutting  of  railways  and 
other  engineering  works. — Sealed  31st  May — 6  months  wf 
inrolment. 

Henry  Wilkinson,  of  Pall  Mall,  gun-maker,  for  improvemcntt '» 
unloading  shipping,  especially  those  vessels  called  colliers*-' 
Sealed  31st  May — 6  months  for  inrolment. 

Louis  Nicolas  de  Meckenheim,  of  Vienna,  but  now  of  London, 
engineer,  for  improvements  in  the  manufacture  of  iron. — Sealc" 
31  St  May — 6  months  for  inrolment. 

Henry  Beaumont  Leeson,  of  Greenwich,  Doctor  of  Medicine, 
for  improvements  in  the  art  of  depositing  and  manofsctt/n/^ 
metals,  and  metal  articles,  by  electro  galvanic  agency,  9xA  intn^ 
apparatus  connected  therewith. — Sealed  Ist  June — 6  jnootbs 
for  inrolment. 

William  Henry  Kempton,  of  South-street,  Pentonvilie,  O^U 
for  improvements  in  the  manufacture  of  candles.— Sealed  \^ 
June — 6  months  for  inrolment. 
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James  Reed,  of  Bishops'  Stortford,  statuary  and  mason,  for  im- 
provements in  tiles,  slating,  and  the  construction  of  water- 
tight joints,  and  in  the  covering  and  casing  of  buildings  and 
other  erections. — Sealed  2nd  June — 6  months  for  inrolment. 

Henry  Jubber,  of  Oxford,  confectioner,  for  certain  improvements 
in  kitchen  ranges  and  apparatus  for  cooking. — Sealed  2nd 
June — 6  months  for  inrolment. 

Benjamin  Aingworth,  of  Birmingham,  Gent.,  for  certain  improve- 
ments in  the  manufacture  of  glass,  for  the  purpose  of  producing 
glass,  which  may  be  used  for  the  purposes  to  which  plate-glass 
and  window  glass  are  usually  applied. — Sealed  4th  June — 
6  months  for  inrolment. 

Edmund  Tuck,  of  the  Haymarket,  Westminster,  silversmith,  for 
certain  improvements  in  the  covering  or  plating  with  silver, 
various  metals  and  metallic  alloys. — Sealed  4th  June — 6  months 
for  inrolment. 

William  Irving,  of  Regent-street,  Lambeth,  for  an  improved  com 
drill,  or  machine  for  sowing  all  kinds  of  seed  or  grain. — Sealed 
7th  June — 6  months  for  inrolment. 

John  Woodcock,  of  Manchester,  millwright,  for  certain  improve- 
ments in  the  construction  of  steam-engines.  —  Sealed  7th 
June — 0  months  for  iniolment. 

James  Nasmyth,  of  Patricrofl,  near  Manchester,  engineer,  for 
certain  improvements  in  machinery  or  apparatus  for  forging, 
stamping,  and  cutting  iron  and  other  substances. — Sealed  9th 
June — 6  months  for  inrolment. 

Charles  Searle,  of  Bath,  Gent,  for  improved  preparations  of  tea, 
coffee,  cocoa,  and  milk. — Sealed  9th  June — 6  months  for  in- 
rolment. 

Joseph  Chatwin,  of  Birmingham,  lamp  maker,  for  certain  im- 
provements in  the  construction  of  cocks. — Sealed  9th  June — 
6  months  for  inrolment. 

John  George  Hughes,  of  158,  Strand,  general  agent,  for  a  new 
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applkation  of  telegraphic  tigiuJs,  and  the  mode  oF  appKec 
the  tame. — Sealed  9th  June — 6  months  for  inrolmeot. 


James  Anthony  Emslie,  of  Newcastle-upon-Tyne,  civ^il  ei^i 
for  certain   improvements  in   purops« — Sealed   9tii    June — C 
months  for  inrolment. 

Stephen  Bencraft,  of  Barnstaple,  Gent.,  for  improTements  io  tk 
construction  o£  saddle-trees. — Sealed  9th  June — 6  montiw  ht 
inrolment. 

Arthur  Howe  Holdsworth,  of  Brook  Hill,  Devon,  Geot.,  for 
provements  in  constructing  certain  parts  of  ships  and  v< 
in  order  to  arrest  the  progress  of  fire,  and  for  regulatiiig- 
perature. — Sealed  11th  June — 6  months  for  inrolmeot. 

Richard  Garrett,  of  Leiston  Works,  Suffolk,  agricultaral   imple- 
ment manufacturer,  for  improvements  in  the  construction  ot 
liorse-lioes,  scarifiers,  drag-rakes,  and   drills,  for  cultivating 
land. — Sealed  13th  June — 6  months  for  inrolment. 

Thomas  Banks,  of  Manchester,  engineer,  for  certain  itnprove- 
ments  in  the  construction  of  wheels,  and  tyres  of  wheels,  to  be 
employed  upon  railways. — Sealed  13th  June — 6  months  for 
inrolment. 

Moses  Poole,  of  Lincoln^s  Inn,  Gent,  for  improvements  in  ob- 
taining the  colouring  matter  from  wool  and  woollens,  dyed 
with  indigo, — being  a  communication. — Sealed  13th  June — € 
months  for  inrolment. 

William  Cotton,  of  Leytonstone,  Essex,  Gent.,  for  an  improved 
weighing  machine. -Sealed  ISth  June — 2  months  for  inrol- 
ment. 

Daniel  Williams,  of  Oxford,  slater,  for  improvements  in  covering 
ridges  and  hips  of  the  roofs  of  buildings. — Sealed  13th 
6  months  for  inrolment. 


Isaac  Moss,  of  Macclesfield,  silk  trimming  manu&cturer,  for 
improvements  in  the  manufacture  of  covered  buttons,  oma« 
ments,  and  fastenings  for  wearing  apparel. — Sealed  13th  June 
— 6  months  for  inrolment. 
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William  Morrett  Williams,  of  Fenchurch-street,  lock  manufac- 
turer, for  certain  improvements  in  the  construction  of  locks  and 
keys,  wliich  he  proposes  to  call  "  Williams'  lock  and  key  im- 
proved."— Sealed  13th  June — 6  months  for  inrolment. 

Henry  Hough  Watson,  of  Bolton-le- Moors,  consulting  chemist, 
for  certain  improvements  in  bleaching,  changing  the  colour  of, 
and  otherwise  preparing,  purifying,  and  refining  tallow,  and 
certain  other  organic  substances,  mixtures,  compounds,  and 
manufactures. — Sealed  21st  June — 6  months  for  inrolment. 

Joseph  Bunnett,  of  Deptford,  engineer,  for  certain  improvements 
in  pavements  for  streets,  roads,  and  other  surfaces,  and  in 
machinery  for  producing  and  repairing  the  same. — Sealed  21st 
June — 6  months  for  inrolment. 

John  Dickson,  of  Brook-street,  Holbom,  engineer,  for  improve- 
ments in  rotatory  engines  and  boilers,  in  stopping  railway 
carriages,  and  in  machinery  for  propelling  vessels ;  part  of 
^hich  improvements  are  applicable  to  propelling  air  and  gases. 
— Sealed  21st  June — 6  months  for  inrolment. 

Frederick  Gye,  Jun.,  of  South  Lambeth,  Surrey,  Gent.,  for  im- 
provements in  binding  pamphlets,  papers,  and  other  docu- 
ments.— Sealed  2l8t  June — 6  months  for  inrolment. 

Thomas  Gaunt,  of  Dolby -terrace.  City-road,  Gent.,  for  improve- 
ments in  the  means  of  applying  any  such  power  as  is  or  may 
be  used  for  propelling  vessels  or  carriages,  to  produce  loco- 
motion thereof.— Sealed  21st  June — 6  months  for  inrolment. 

Henry  Bewley,  of  Dublin,  licentiate  apothecary  and  chemist, 
for  an  improved  Chalybeate  water. — Sealed  23rd  June — 6 
months  for  inrolment. 
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CELESTIAL  PHENOMENA  ro*  JfoLr,  IM2. 


D. 

H.  M. 

1 

— 

3 

5 

13  20 

6 

— 

7 

18  85 

7 

16  58 

17  46 

18  48 

12  48 

19  42 

8 

7  1 

8 

10  45 

9  19 

10 

12 


6 
28 


14  10 
15 


16  12 

17  11 
17  18 


19    5 
20 


Clock  af^er  the  lun  8m.  22t. 
D  rises  llh.  25in.  A. 
]>  passes  mer.  6h.  Om.  M. 
Insets  Ih.  6m.  A. 
0  in  Apogee. 
20  Her.  stationary 

Clock  after  the  sun  4m.  178. 
^  rises  Ih.  29m.  M. 
]>  passes  mer.  lOh.  15m.  M. 
}>  seu  7h.  2m.  A. 
%*n  first  satt  will  im. 
Partial  Eclipse  of  the  Sun. 
Begins. 

Greatest  Phase. 
Ends. 
Ma^itude  of    Eclipse  (Sun*s 

diameter— 1)  0.801,    on  tlie 

Southern  Limb. 
^  in  conj.  with  the  ^  diff.  of 

dec.  0.  4  N. 
\f  in  co^j.  with  the  J)  diff.  nf  dec. 

5.  11.8. 
Ecliptic  conj.  or  0  new  moon. 
^  in  inlr.  coi\j.  with  the  0 
D  in  Perigee. 

Clock  before  the  sun,  4ra.  558. 
D  rises  6h.  44m.  M. 
D  passes  mer.  2h.  12m.  A. 
D  sets  9h.  20m.  A. 
29  %  in  oppo.  to  the  0 
7   9  in  conj.  with  tlie  }>  diff.  of  dec. 

4.  39.  N. 

26   \i  in  conj.  with  $  diff.  of  dec. 

5.  20.  S. 

Occul  e  Leonis,  im.  7h.  37m.  em. 
8h.  34m. 
5   D  in  a  or  first  quarter. 
Clock  before  the  sun,  5m.  38s. 
D  rises,  lb.  48m.  A. 
D  passes  mer.  6h.  25m.  A. 
D  sets  lOh.  53m.  A. 
14  %'s  first  satt  will  im. 
*8  second  satt  will  em. 
greatest  HeL  Lat  S. 
'^ul  ScoTpii,  im.  8h.  6m.  em. 
9h.  21m. 
{^  stationary 

Clock  before  the  sun,  5m.  588. 
D  rises  7h.  7m.  A. 
}>  passes  mer.  lOli.  54m.  A. 
D  sets  Ih.  39m.  M. 
Mercury  R.  A.  6h.  50m.  dec. 
18.  55.  N. 
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D.    H.    M. 

—  Venus  R.  A.  lOh  . 

7.  N. 

—  Mars  R.  A.  71i.     2 

55.  N. 

—  Vesta  R.  A.  eh. 

6.  N. 

—  Juno  R.  A.    15h. 

49.  S. 
~      Pallas  R.  A.  4h. 

56.  S. 

—  Ceres  R.  A.  5h. 

8.  N. 
~      Jupiter  R.  A.  19b.  1 1 

42.  S. 

—  Saturn  R.  A.  }8h. 

34.  S. 

—  Georg.  R.  A.  23h 

25.  S. 

—  Mercury  passes  mer 

—  Venus  passes  mer.  2h. 

—  Mars  passes  mer.  2dh. 

—  Jupiter  passes  mer.  1  Ih 

—  Saturn  passes  mer.  lOfa. 

—  Georg.  passes  mer.  16h. 

21  2>  ccUpsed,  invis.  at  Greemn^ 

22  10  57  Ecliptic  oppo.  or  Q  full  mosa 

—  Occul  V  Capricomi,    im.   2 A 

34m. 

23  Juno  stationary 

23  14    8  %*i  first  satt.  will  em. 

24  13  50  ll's  second  satt  will  em. 

—  Obcul  6  Aquarii,  im.  15h.  28b. 

em.  I6h.  84m. 

25  Clock  before  the  sun,  6m.  9s. 

—  D  rises,  Sh.  50m.  A. 

—  ])  passes  mer.  lb.  56fii.  M. 

—  D  sets,  7h.  27m.  M. 

8  37  %*B  first  satt  will  em. 

9  ])  in  Apogee. 

27  Occul  45  Piscium,  im.  14h.  54a. 

em.  16h.  15m. 
27     2  46  Her.  in  conj.  with  the  ]>  diff  of 
dec.  6.  15.  S. 
9  54  It's  fourth  satt  will  im. 
13  21  K's  fourth  satt  will  em. 

29  3  35   9  greatest  Elong.  19.  28.  W. 

30  2  42   5  in  D  or  last  quarter 

30  9  40  Ceres  in  the  ascending  node 

—  Occul  f^  in  Arietis,   im.    lib. 

d2m.  em.  12h.  28m. 

31  Occul  9  in  Tauri,  im.  I2h.  14m. 

em  12h.  55m. 


J.  LEWTHWAITE,  RoUjerhithe, 
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